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A limited experimental investigation was con- 
ducted in the Langley 4- by 7-Meter Tunnel to  ex- 
plore the effects of aft-fuselage-mounted advanced 
turboprop installations on the low-speed stability 
and control characteristics of a representative trans- 
port aircraft in a landing configuration. 
In general, the experimental results indicate 
that the longitudinal and lateral-directional stability 
characteristics for the aft-fuselage-mounted single- 
rotation tractor and counter-rotation pusher pro- 
peller configurations tested during this investiga- 
tion are acceptable aerodynamically. For the single- 
rotation tractor configuration, the propeller-induced 
aerodynamics are significantly influenced by the in- 
teraction of the propeller slipstream with the pylon 
and nacelle. This resulted in a nose-up or destabi- 
lizing pitching moment. The stability characteris- 
tics for the counter-rotation pusher configuration are 
strongly influenced by propeller normal forces. This 
configuration provided stabilizing pitching-moment 
characteristics and, above stall, a substantial increase 
i n  lift. 
The longitudinal and directional control effective- 
ness. engine-oiit characteristics, and ground effects 
are also presented. In addition, a tabulated presenta- 
tion of all aerodynamic data presented in this report 
is included as an appendix. 
Introduction 
Severai studies have ldentlheti potentiaiiy signif- 
icant fuel savings for advanced turboprop-powered 
transport aircraft (for example, refs. 1 and 2).  The 
results of these studies indicate that both wing- 
mounted and aft-fuselage-mounted advanced turbo- 
prop configurations appear feasible and that config- 
uration selection will depend on further information 
regarding acoustic treatment requirements, struc- 
tural weight, and engine/airframe installation aero- 
dynamics. Although decades of experience exist with 
propeller-driven aircraft , this experience has been for 
configurations having significantly lower power load- 
ings than those presently considered. A major uncer- 
tainty associated with the aerodynamic characteris- 
tics of advanced turboprop aircraft configurations is 
the lack of information regarding the effect of the 
highly loaded turboprop installation on aircraft sta- 
bility and control during the takeoff, climb, and land- 
ing phases of flight. These technical uncertainties are 
most pronounced for aft-fuselage-mounted turboprop 
configurations. This report addresses these technical 
uncertainties pertaining to  the landing phase of the 
flight envelope. 
The investigation discussed herein is part of a 
broad NASA research program to obtain fundamen- 
tal aerodynamic information regarding advanced tur- 
boprop installation effects (ref. 3).  This investiga- 
tion was conducted with a representative advanced 
transport model modified to  incorporate several ar- 
rangements of aft-fuselage-mounted single-rotation 
or counter-rotation propellers. This test examined an 
aft-fuselage-mounted single-rotation tractor configu- 
ration and an aft-fuselage-mounted counter-rotation 
pusher configuration with the aircraft model in a 
part-span-flap landing condition. The report de- 
scribes test results in terms of aircraft stability and 
control as well as longitudinal and lateral-directional 
control surface effectiveness. Ground effects and 
engine-out characteristics are also presented. The 
tests were conducted in the Langley 4- by 7-Meter 
Tunnel for Reynolds numbers (based on wing mean 
geometric chord) of 0.51 x lo6 and 0.93 x lo6. 
Symbols 
The longitudinal forces and moments presented 
in this report are referenced to  the stability axis sys- 
tem, and the lateral-directional forces and moments 
are referenced to  the body axis system. The moment 
data are referred to  a moment center on the model 
centerline located at  the longitudinal location of the 
wing quarter-chord point. This quarter-chord loca- 
tion is calculated for the mean geometric chord of 
the trapezoidal wing planform (without trailing-edge 
extension) that extends from the model centerline 
to the wing tip. The aerodynamic coefficient data 
are based on the trapezoidal wing planforin, which 
has a reference area of 11.21 ft2, a reference span 
of 10.59 ft, and a reference mean geometric chord of 
13.44 in. 
All iiieasurenients and calculations were made in 
U.S. Customary Units. The capitalized expression 
in parentheses next to the symbol is the computer 
printout equivalent of that symbol that  is used in 
the tabulation of the aerodynamic data presented in 
the appendix. 
b wing span, ft 
C D  (CD) drag coefficient, Drag/qS 
CL lift coefficient, Lift/qS 
c;; (CRM) rolling-moment co- 
efficient , Rolling 
moment /qSb 
effective dihedral paranie  
ter based on increment of 
Cl between /3 = -5' and 







( A L P H A )  
(BETA) 
lift-drag ratio 





wing refcrerice area, f t2  
propcIIcir disk area, f t2  
propeller tlirust coef- 
ficitwt (triode1 refer- 
c w x ’  systciri) , Propeller 
t tiriist/qS 
propeller thrust coeffi- 
cient (propeller refer- 
cwcc’ system) , Propeller 
t h r i i s t / y S ~ ~  
i i iax i i i i i i i i i  airfoil 
t hickiiess-chord ratio 
free-stream velocity, 
ft/sec 
latcwil dinlension, ft 
xiigle o f  attack of modcll 
rc.f(wticc centerline, 
positive nose up, dcg 
ttiiglc of sideslip of niodcl 
reference centerline, 
positive nose left, deg 
iiicreirietitrtl v:tluc> 
rudder deflection atiglc. 
positive for trailing cdgch 
Irft, dcg 
iioiiditiicnsional wing 
sciiiispati locat ion 
frcc-streail deiisity, 
slugs/ f t  :{ 
w wing 
Abbreviations (fig. 7): 
CR counter rotation 
SR single rotation 
Model 
Sketches of the model indicating the single- 
rotation tractor and counter-rotation pusher pro- 
peller configurations examined in this wind-tunnel 
test are shown in figure 1, and pertinent model geo- 
metric characteristics are summarized in table I. This 
niodel was obtained by modifying an existing Lang- 
ley model from the NASA Energy Efficient Transport 
(EET) program. (See ref. 4 for a description of the 
original unmodified model.) The modifications con- 
sisted of increasing the fuselage length, removing the 
wing-mounted turbofan nacelles, and adding hard- 
ware options for various aft-fuselage-mounted pylons 
and nacelles. A detailed sketch of the aft end of 
this model indicating the geometric characteristics 
of both propeller configurations is presented in fig- 
ure 2. The model high-lift system, which is the same 
as that described in references 4 and 5, consisted of 
a leading-edge slat deflected 50" and a two-segment 
trailing-edge flap system, with vane and flap each 
deflected 30" as shown in figure 3. Detailed coordi- 
nates of the wing and flap component surfaces are 
given in references 6 and 7. The landing gear ar- 
rangement was the same configuration used in refer- 
ences 4 and 5. 
The single-rotation propeller tested was a model 
of the SR-2 eight-blade design and was 16.9 in. in 
diameter. The counter-rotation propeller also used 
the SR-2 eight-blade design, but with two four-blade 
propellers (referred to  as "four-by-four blade pro- 
pellers") turning in opposite directions, and it was 
16.1 in. in diameter. Photographs of the single- 
rotation and counter-rotation propeller systems are 
presented in figure 4. Photographs of the model 
mounted for tests in the Langley 4- by 7-Meter Tun- 
nel are shown in figure 5. Geometric characteristics 
of the SR-2 blades as well as of the pylon and na- 
celles are described in reference 8. Both the single- 
rotation and counter-rotation propeller systems were 
powered by a 29-hp (at 10 000 rpm) electric motor 
that provided niaximum power loadings of 14.6 and 
16.1 hp/ft2, respectively. These power loadings are 
substantially lower than those currently considered 
for full-scale advanced turboprop applications. How- 
ever, because the wind-tunnel velocity is a variable, 
properly matching the propeller characteristics in CO- 
efficient form enables the present tests to  simulate 
the aerodynamics of higher power loading, advanced 
turboprop concepts, as discussed in the appendix of 
reference 9. 
Tests and Corrections 
The tests were conducted in the Langley 4- by 
7-Meter Tunnel, which has a test section 14.50 ft high 
by 21.75 ft wide by 50.0 ft long (ref. 10). The wind- 
tunnel tests were conducted at  free-stream dynamic 
pressures of 6.0 and 20.0 lb/ft2 with corresponding 
Reynolds numbers of 0.51 x IO6 and 0.93 x lo6, based 
on the reference mean geometric chord of 13.44 in., 
and corresponding Mach numbers ( M )  of 0.06 and 
0.12. The model was tested through an angle-of- 
attack range from -5" to  20" and an angle-of-sideslip 
range from -5' to  10". Tests were conducted with 
the model positioned near the tunnel centerline to  
simulate free-stream conditions. Ground effect con- 
ditions were simulated by lowering the model toward 
the tunnel floor. According to  reference 11, this 
method of ground effect simulation is appropriate for 
the conditions present during this investigation. 
The aerodynamic forces and moments were mea- 
sured with a six-component strain-gauge balance 
mounted inside the fuselage such that the model and 
balance moment centers were coincident along the 
model centerline. The balance characteristics are 
summarized in table 11. The angle of attack was set by 
the pitch drive of the model support system and was 
measured by an electronic inclinometer mounted in- 
side the forward portion of the fuselage. The sideslip 
system and was measured by an electronic counter 
mounted to  the yaw-drive gearing system. 
Wind-tunnel jet-boundary corrections were deter- 
mined according to  reference 12 and were applied to  
the force and moment data. Wing, body, and wake 
solid-blockage corrections were also applied to  the 
data and were determined according to  reference 13. 
No corrections were made to  t,he data because of tun- 
nel flow angularity or support system interference. 
,.,:.,gle 7:;ss set b;. the  ).an. &-!..e of the 1nn.1eI c!!nnnrt I I  
Presentation of Results 
The results and discussion are presented accord- 
Figure 
ing to  the following outline: 
Isolated propeller characteristics . . . . . 6, 7 
Longitudinal aerodynamic 
Lateral-directional aerodynamic 
characteristics . . . . . . . . . . . 8 to 12 
characteristics . . . . . . . . . . 13 to  18 
Listed on the appropriate figures are the run 
numbers corresponding to  the data  plotted. The 
tabulated data  for the longitudinal stability axis and 
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The side force is significantly reduced for the 
cotiriter-rotation system (composed of two propellers 
turning in opposite directions) compared with the 
single-rotation system. The propeller iioririal force 
results from flow turning as it passes through the 
propeller disk at angle of attack. The substantially 
higher normal force produced by the counter-rotating 
propellers indicates that  the counter-rot ation system 
is riiorc’ effectivc in turiiiiig t h e  flow. 
Aerodynamic Characteristics of Advanced 
Turboprop Transport Model 
4 
1 related to  the direction of propeller rotation. Dur- 
ing these tests, the single-rotation propellers rotated 
downward inboard. This would result in an effective 
downwash (related to the swirl component of velocity 
in the propeller slipstream) acting on the pylon sur- 
faces; this downwash results in a positive increment 
in pitching moment. 
By contrast, the pitching-moment characteris- 
tics for the configuration with the counter-rotation 
pusher installation (fig. 8(b)) show a marked increase 
in longitudinal stability with increasing thrust and 
large normal force produced by the counter-rotation 
propeller system provides a strong stabilizing force 
that continues beyond the loss in horizontal tail ef- 
fectiveness. The thrust effects noted for both tur- 
boprop configurations would not adversely affect the 
aerodynamic feasibility of these arrangements. 
j 
, 
I angle of attack. As angle of attack is increased, the 
Horizontal tail aerodynamic characteristics. The 
effect of horizontal tail deflection on the longitudi- 
nal aerodynamic characteristics is presented in fig- 
ure 10. The effect of thrust on horizontal tail con- 
trol effectiveness is presented in figure 11. As shown, 
the horizontal tail effectiveness was not significantly 
influenced by increasing thrust for either propeller 
configuration. 
Effect of thrust in ground effect. Ground effect 
tests were conducted and the results are presented 
in figure 12 for the model at an angle of attack 
of 8". For the  pol,-;cr-off condition, t h e  data E ~ O W  
a reduction in drag and an increase in nose-do~vii 
pitching ~iioiiient as the height above the ground h / b  
is reduced. Similar trends were obtained previously 
for t'he turbofan-configured model, and the results 
are discussed in reference 5. With power on, both 
propeller configurations had trends similar to  the 
power-off condition. 
Effect of thrust on lateral-directional aerodynamic 
characteristics. The  effect of sideslip on the lateral- 
directional aerodynamic stability characteristics for 
the power-off case and for both propeller configura- 
tions is presented in figure 13. The static lateral- 
directional stability derivatives derived from these 
data  are presented in figure 14 for each propeller con- 
figuration compared with the power-off case. The 
power-off lateral-directional stability characteristics 
obtained were very similar to  those of the unmodi- 
fied turbofan model. (See ref. 5.) 
For the single-rotation tractor configuration, in- 
crements in the effective dihedral parameter Cla be- 
tween the power-off and two power-on conditions 
were the result of the propeller side force. (See fig. 7.) 
As the model was sideslipped, each propeller was at 
a sideslip incidence angle that  produced a propeller 
side force which resulted in a model normal force. 
Since the direction of propeller rotation on either side 
of the model was opposite, the normal force produced 
by each propeller was of opposite sign. This gener- 
ated a net negative aircraft-model rolling moment 
that increased with thrust a t  low angles of attack 
(fig. 14). There was also a departure from the power- 
off curve above the stall angle of attack. There was a 
minimal influence of thrust on the directional stabil- 
ity parameter Cna and the side-force parameter Cya 
for angles of attack below stall. 
For the counter-rotation pusher configuration, in- 
creasing thrust had a minimal effect on Cia. This was 
due to  the fact that the side force produced by the 
counter-rotation propeller a t  angle of incidence was 
substantially lower than that by the single-rotation 
propeller. However, an increase in Cn, resulted from 
adding thrust to the counter-rotation pusher config- 
uration. As was the case with longitudinal stability, 
the increase in C,, is directly related to the pro- 
peller normal force produced by the counter-rotation 
system at  angle of attack. In the directional sense, 
sideslip would represent an incidence angle in the 
lateral plane and, thus, the propeller would pro- 
duce both a negative side force (corresponding to  
the previously discussed propeller normal force) and 
a restoring moment. The slight negative increment 
Cy,> is probably a component of this propeller riorrrial 
force. 
Rudder aerodynamic characteristics. The effect 
of rudder deflection on the lateral-directional aerody- 
namic characteristics is presented in figure 15. The 
effect of thrust on C,  plotted against 6, (a measure 
of rudder effectiveness) is shown in figure 16. For 
the single-rotation tractor configuration, the rudder 
effectiveness is increased with the addition of thrust. 
The slipstream generated by the tractor propeller in- 
creased the dynamic pressure on the rudder, and the 
slipstream deflection caused by the rudder increased 
its effectiveness. An opposite effect was noted for the 
counter-rotation pusher configuration. As shown in 
figure 16(b), for this configuration the rudder effec- 
tiveness was reduced with increasing thrust. It is pos- 
sible that the sidewash generated by rudder deflec- 
tion produced an effective flow angularity a t  the pro- 
peller plane. This effective propeller yaw angle would 
produce propeller forces causing an aircraft yawing 
moment opposing that produced by rudder deflec- 
tion. In coniparison with the tractor configuration, 
5 
tlic rudder lias no opportunity to  deflect the propeller 
slipstream of the pusher configiiration. 
Engine-out characteristics. The effect of riglit 
engiiie out (propeller allowed to windmill) on the 
lateral-directional aerodynamic characteristics is pre- 
sented in  figure 17 for both propeller configurations. 
I i i  rach case it rudder deflection of 30’ was applied t,o 
provide a restoring inonient to tlie asyninietric con- 
t i i t  ioii g(’il(’riitc(l by the right propeller witidrnilling. 
111 ; i l l  c i ~ ~ .  cxctpt for the couiiter-rotatioil puslicr 
cwtiligiiratioii of J = 0.92 (fig. 17(d)), this rudder 
(I(dl(1ct ioii wits siificictit to ovcrconie the asymnictric 
ciigiii(>-oiit yii\\iiig iiioiiic1it. 
1);tta for t hc eiigiiic-out yawing rnoniciit, of t,he 
si tiglc-rot,ilt,ioii t,r:tctor coiifigliritt,ioli are prcwntctl i n  
figiirc 18. :Ilso prcsrnt c d  is tlic t hcwreticitl variat ioii 
o f  (’,, with 7;. I)ascd oii tlie siiiiplc> relatioiiship 
Summary of Results 
1. The ovcriill longitiidinal and lateral-directional 
stability charact,eristics of the configuration were 
not adversely affected by either the aft-fiiselagc- 
mounted single-rotation tractor propeller or 
counter-rotation pusher propeller as compared 
with the haselirie iinpowercd configiiritt ion. 
2 .  The interaction of the propellcr slipstrcarn with 
the pylon and nacelle had R significaiit effect 011 
longitutlitiitl stability for t,hc single-rot.iition trac- 
tor  configiirxt ioii (with propcllcrs rotating ~ O M ’ I I -  
niird in1)oiird). This rcsiiltrcl in a nose-iip or 
clcsta1)iliziiig pitcliiiig tiioiiiciit . 
:{. Tlic propollcr i i o r i ~ i ; ~ I  forces Iiitd i t  signific;iiit 
t>ffcct o i i  loiigit t i ( l i i i i i 1  stirl)ility for t I I V  coutitcr- 
rot i i t  i o i i  p i i s I i ( ~  c,oiifignriit ion. This coiifigurat,ioii 
proviclc,cl st ahilizitig I,it,chitig-tiioiticiit chitr;jct cr- 
ist,ics, ant1 ~ l ) o v ( >  st,itIl it, provided a. s1ibstatit.iitl 
incre.;tsc, i i i  lift. 
4. The cffccts o f  thrust on horizontal tail effective- 
ness were niiniiiiiil for both propcllrr configitra- 
tions. 
5. h t h  propeller coiifigurat ions had grouiid vf- 
feet, t rerids similar to  thosc of t,lir. iitipowcwd 
eo I i d i 1, i o i  I .  
(i. Tlie singlc-rotation t r x t o r  propeller iii(.r(.ilsc(l t I I C  
riiddcr cffectivcticss by iricrc.;tsing tlic dyiiaiiiic 
pressurc on the rudder. The cotitit c’r-rot,iit,ioti 
pitslier propeller dcwcasccl t,hc rudder effect,ivc- 
iiws 1)y producing it yawing niottient opposing 
t I i x t  prod~iced t)y r i tddcr  dcfl(.ct ion. 
7. The engitic.-out, iiSyiiitiiet,ric yiLwiiig-nioriiciit, char- 
xt ,erist  ics werc approxii1i;itcXly e q i d  to niomcwtjs 
produccd by latcral thrust x i i d  drag otfsct . 
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I Appendix 
C L ,  CD,  C,,, and L I D  (CL, CD, CPM, and L/D, 
respectively, in tabular form) are referenced to  the 
stability axis system; the lateral data Cl, C,, and 
C y  (CRM, CYM, and CSF, respectively, in tabular 
Data for Longitudinal Stability Axis and : Lateral Body Axis Systems 
The aerodynamic force and moment data, shown 
graphically in figures 8 to 18, are presented in tab- 
ular form in this appendix. The longitudinal data 
form) are referenced to  the body axis system. These 
data were obtained during test 284 conducted in the 
4- by 7-Meter 
1 
R U N  NlJFSER 1 9 1  
MACH O I P S F  B E T A P D E G  
- 0 6 3  5.99  .01 
- 0 6 3  5.99  .01 
- 0 6 3  5 . 9 9  .01 
.Ob3 5 . 9 9  .01 
L O N G I T U O I N A L  S T A R I L I T Y  & X I S  AND L A T E R A L  EOOY A X I S  D A T A  
A L P H A r O E G  1 C L  c o  CPM CRM C Y 3  
1 E S T  NUMBER ? 3 4  
L I O  h18 
.51  .590 
-.53 , 5 9 4  
-1.57 .597  
-2.20 . 5 9 9  
-2.84 .501 
-3 .25  . 6 0 3  
- 3 . 8 3  .505  
-4.12 .507  
-4 .85  . 5 1 1  
-5.74 .615 
-6.85 . 6 l 9  
-0 .26  .b23 
-9.91 .627  
-11 .57  .532  
-17 .05  . b 3 6  
-37 .95  .640  
C S F  
.0394 
. 0 2 9 1  
.0210 
.0144 
- 0 2 4 4  
. 0 1 9 7  
. 0 1 3 4  
e 0 2 0 0  
, 0 2 3 4  
- 0 2 7 6  
. 0 2 4 2  
- 0 3 0 7  
. 0 2 4 5  
- 0 1 7 2  
. O l b 9  
. o o e o  
C S F  
, 0 2 4 4  
- 0 1 8 9  
e 0 1 0 4  
.Ol2R 
. 0 1 4 7  
a 0 1 7 2  
, 0 1 4 4  
. 0 1 2 4  
. 0 1 5 1  
.0128 
.Olb2  
- 0 1 0 3  
- 0 1 4 5  
- 0 2 0 3  
.0188 
- 0 1 0 4  
C S F  
- 2 1 4 0  
. l e 7 2  
.1933 
.1740 
- 1 7 5 9  
. I 5 7 7  
- 1 4 6 3  
. 1 5 3 3  
- 1 5 1 0  
. l 6 4 1  
. I 6 0 4  
e 1 7 1 1  
. 1 4 1 9  
e 1 5 8 6  
. 1 3 7 5  
. i r 9 3  
C S F  
- 1 8 7 2  
. 1 5 7 0  
, 1 2 8 9  
. 1 5 7 3  
l b O 4  
. 1 4 7 0  
. 1 5 0 6  
.1393 
~ 1 4 1 8  
- 1 3 7 1  
. 1 4 0 2  
, 1 4 2 1  
- 1 5 1 2  
. 1 5 6 6  
. 1 5 4 6  
. 1 1 5 9  
-4 .91  








8 .09  
1 0 . 0 5  
1 7 . 1 3  
1 4 , 1 @  
1 6 . 1 3  
1P.10 
1 9 . 9 7  
. 9 2  - . 2 1 7 7  
. 9 2  . Z O n 6  
.92  - 5 9 0 0  
. 92  - 8 1 7 9  
- 9 2  1.0186 
. 9 2  l . l P 4 1  
. 9 2  1 . 3 1 0 6  
- 9 2  1 , 4 1 5 9  
.92 1 . 7 0 4 3  
. 9 2  1 . 9 3 5 6  
.92  2.1600 
.92 2.3930 
- 9 1  2 . b 0 5 4  
.92  2 . 6 2 7 9  
. 9 1  2 . 7 1 6 9  




- . 3 7 2 0  
- .3506 
- .3641 
- . 3 4 4 5  
- .3437 
- . 3 5 1 1  
- .3375 
- .3152 
, 8 7 1 4  
- 5 7 0 9  
- a 0 0 6 5  
- . 0 0 5 3  
. 0 0 5 2  
,0090 
. 0 0 6 5  
. 0 0 5 1  
- 0 0 7 8  
. 0 0 7 1  
. O O R O  
. 0 0 5 4  
- . 0 0 7 0  
- .DO69 
- . 0 0 5 1  
- .0029 
- .0060 
- e 0 0 5 2  
- . 0 0 2 7  









~ 3 1 0 5  
. 1 7 4 5  
. 0 7 1 8  
- . 0383  
5 . 9 9  .01 
5 . 9 9  . 0 1  
5 . 9 9  .01 
5 . 9 9  .01 
5.99  .01 
5 . 9 9  .01 
5.99  .@1 
5 . 9 9  .01 
5 . P 8  .01 
5 . 9 9  .01 
5.00  .01 
5.8a  .01 
- .1300 
- .1955 
- . 4 1 0 3  
- .590P 
- . 7 4 r 7  
-.9020 
-1.0289 
- 0 0 7 5  
. 0 0 5 8  
. 0 0 4 0  




- . 2 6 3 0  
- .2272 - 1  - 1 3 6 3  




RUN N U M B F R  192 
M A C H  P I P S F  B E T b r D E G  
.090 1 2 . 0 9  .01 
.090 1 2 . 0 9  .Ol 
.090 1 2 . 0 9  .@1 
L O N C I T U O I N A L  S T A B I L I T Y  A X I S  AND L A T E R A L  B D O Y  A X I S  D A T A  
A L P H A j D E G  J C L  C D  CPM C R M  C Y #  
-4.95 1.30 - . 1 4 1 R  - .03q1 - 8 7 1 4  . 0 0 0 2  -.0051 
-2.93 1 . 3 0  - 2 0 2 0  -.0174 . 6 1 5 9  . 0 0 1 4  - .0042 
T E S T  NUMBER 2 0 4  
L I D  118 
3.72  .is9 
-11.59 .592 
-btl .84 .59b  
1 2 4 . 7 3  .600  
7 4 . 4 5  , 6 0 2  
54 .27  .604  
5 7 . 1 0  . S O 6  
4 2 . 0 6  -510 
30 .14  . b14  
23.10  . b l E  
1 9 . 5 4  .622 
1 b . b b  . 5 2 7  
1 3 . 7 9  . b 3 1  
10.31 - 6 3 5  
8 . 1 7  .640 
508.17  . 5 9 ~  
-1.07 1.30 . 5 @ 8 1  - .0055 , 3 7 8 6  . 0 0 2 8  - . 0 0 2 4  
- 0 7  1.30 - 6 4 0 1  . 0 0 1 7  . 2 5 5 4  , 0 0 4 2  -.0029 
1 . 0 7  1 . 3 0  1 . 0 1 1 7  . O O Y l  , 1 5 1 9  .0043 - . 0 0 3 5  
.090 1 2 . 0 9  . 0 1  
-090 11.98 . 0 1  
.090 1 2 . 0 9  .01 2 . 0 7  1 . 3 0  1 . 1 7 7 3  - 0 1 5 8  - 0 5 5 4  . 0 0 1 7  - . 0 0 4 7  
2.99 1 . 3 1  1 . 2 9 0 7  
4 .03  1 - 3 0  1.4109 
6.13 1.30 1 . 6 7 1 0  
a .05  1.31 1.R851 
1 0 . 1 2  1 . 3 0  2 .123P 
12.02  1.30 2 . 3 4 0 3  
1 4 . 2 2  1 .30 2 . 5 4 5 9  
1 6 . 1 0  1 .30  2 . 5 9 6 1  
1 7 . 9 8  1 . 2 9  2 . 6 3 2 8  
2 0 . 0 0  1.29  2.6709 
.090 1 2 . 0 9  e 0 1  
.090 1 2 . 0 9  .01 
.090 1 1 . 9 0  * 01 
.090 1 2 . 0 9  . 0 1  
.090 1 1 . 9 n  .01 
- 0 2 3 9  
- 0 2 4 7  
- 0 3 9 7  
, 0 6 2 5  
. 0 9 1 6  
- 1 1 9 8  
. 1 5 2 8  
- 1 8 R 3  
. 2 5 5 4  
- 3 2 7 6  
-.0230 
- . l o 5 4  
- .2792 




- . % e 3  
- 1 . 0 7 5 8  
-1 .2150 
.0019 - . 0 0 4 1  
. P O 3 6  -.OO20 
. 0 0 5 0  - .0035 
. 0 0 3 7  -.0034 
. 0 0 3 6  - . 0 0 4 1  
. 0 0 3 2  - . 0 0 4 5  
. 0 0 2 8  - . 0 0 3 9  
- . 0 0 5 9  - . 0 0 8 6  
- . 0 0 6 4  - .0115 
- . 0 0 3 4  -.0101 
-069 1 1 . 8 7  .@1 
.009 1 1 . 9 7  .Ol 
- 0 0 9  l l . R 7  .Ol 
. O R 9  1 1 . 7 5  .01 
,089 1 1 . 7 5  .01 
P U N  H U M R E R  1 9 7  L O N S I T I J D I N A L  S T A ‘ I L I T Y  4 1 1 s  AND L A T E R A L  B’IDY A X 1 5  D A T b  T E S T  N U I ’ B E R  ? P 4  
L I D  -119 
.48 .587  
- .75 .591  
-1.75 . 59L  
-2.41 .596  
-3.01 , 5 9 8  
- 3 . 4 8  - 6 0 0  
-3.87 - 6 0 2  
-4 .04  - 6 0 4  
-4.b7 . b o 0  
-5.97 .512 
-6 .78  -616 
-0.22 ~ 5 2 0  
-10 .06  .425  
-14 .73  - 6 2 9  
-19 .23  . 6 3 3  
-4b .04  .63n  
D I P S F  E C T 4 , O F G  
6.10 - 5 . 0 3  
6.10 -5 .03  
6 .10  -5 .03  
6.10 -5 .03  
6 . 1 0  -5.03 
6.10 -5 .03  
6 . 1 0  - 5 . 0 3  
6.10 -5 .03  
5 .99 -5 .03  
6.10 -5.03 
5 . 9 9  - 5 . 0 3  
6 . 1 0  -5 .03  
5 . 9 9  -5.03 
5 . 9 9  -5 .03  
5 . 9 9  - 5 . 0 3  
5 . 9 9  -5 .03  
b L P H A r O E G  J 
-5 .06  - 9 3  
- 2 . 5 6  .94 
-1.00 .93 
.oo . 9 4  
1 . 0 7  .94 
1 . 9 2  .94 
2 . 9 6  .93 
4.10 .93  
5 . 9 5  .93  
8.09 . 9 4  . 
9.98 .93 2.1146 - . 3 1 1 8  - . 7 7 6 5  .0320 - . 0 4 0 2  
11 .94  . 9 4  2.2470 - .2735 -.EO45 , 0 3 1 2  -.OS20 
1 3 . 9 6  .93  2 . 5 2 4 1  -.2510 -1.0796 . 0 3 2 0  - .0401  
1 5 . 9 5  . 9 3  2 . 5 6 9 7  -.1744 -1 .1422 . 0 2 4 1  - . 0 5 5 7  
1 7 . 9 9  .94 2 . 6 1 4 4  - e 1 3 5 9  - 1 . 2 0 8 3  . 0 2 9 7  - .0422 
1 9 . 9 7  .93 2 . 7 3 7 3  -.0595 -1 .4683 . 0 3 9 7  - . C 3 1 4  
CL C D  
- .1902 - .4095 
. 2 0 2 9  - .3773 
- 6 2 6 6  - .3573 
- 0 5 9 2  -.3568 
1 . 0 3 7 7  - . 3 + 5 3  
1 . 1 7 3 4  -.3372 
1 . 2 7 6 0  -.3301 
1 . 3 5 6 9  - .3355 
1 . 6 1 1 5  - a 1 4 5 0  
1 . 0 4 2 P  - .3097 
C P M  
- 7 9 2 4  
. 4 0 9 7  
, 2 8 5 2  
. 1 5 8 4  






C R M  C Y 9  
- . 0 1 4 6  - . 0 4 1 6  
-.OOb6 - . 0 4 4 3  
. 0 0 h 0  - . 0 4 3 4  
.0103 - . 0 4 7 7  
. 0 1 7 4  - . 0 4 2 6  
. 0 2 0 2  - . 0 4 2 4  
- 0 2 1 1  - . 0 4 2 4  
- 0 2 1 9  - . 0 3 8 0  
. 0 2 4 5  - . 0 4 3 0  
.O208 - . 0 4 2 3  
L n N G I T U O I N A L  S T A B I L I T Y  A X I S  AN0 L A T E R A L  E O O Y  A X I S  D A T A  
A L P H A , D E G  J C L  C D  CPM CRM CYM 
T E S T  NUPlBER 2 8 4  
L I O  d18 
8 . 4 1  .587  
- 4 7 2 . 7 0  . 5 9 1  
1LR.23 - 5 9 4  
2 0 2 . 7 1  - 5 9 6  
79 .92  - 5 9 8  
1 1 3 . 7 5  .bo0  
57 .73  - 6 0 2  
42.45 .504 
32.03  . 6 O R  
25.51  - 5 1 2  
2 0 . 4 1  .516  
1 9 . 3 1  - 6 2 1  
1 5 . 7 9  .625  
1 4 . 2 2  0 6 4 . 6 2 9  h 3 3  
0.00  .63P 
R U N  NUMRER 1 9 0  
M A C H  P I P S F  B F T A , O E G  
-4 .95  
- 3 . 0 1  
-1.00 
- .07  
1 . 3 7  - . l 6 7 4  
1 .33  . 2 0 4 5  
1 . 3 2  . h o b 4  
-.@199 .E526 
-.0004 . 61@7 
.0047 - 2 6 9 9  
.0038 - 2 4 6 8  
.0122 , 1 5 1 4  
-.0092 
- . 0 1 1 5  
.0040 
.0164 
. o l e 9  
. 0 2 9 0  
- 0 2 9 1  
. 0 2 9 4  
. 0 2 7 1  
-0300 
. 0 3 2 6  
. 0 3 5 4  
-.036P 
- . 0 3 0 0  




- . 0 3 3 9  
-.0319 
- . 0 3 2 3  
- . 0 3 2 3  
- .03b@ 
- . 0 3 6 5  
- . 0 4 0 3  
- .0381 
- . 0 3 3 6  
- e 0 2 4 1  
.090 










, 0 90 
- 0 8 9  
.089 
.009 
1 2 . 0 9  -5.03 
1 2 . 2 1  - 5 . 0 3  
1 2 . 2 1  - 5 . 0 3  
1 2 . 0 9  -5 .03  
12.09 -5 .03  
12.09 -5 .07  
1 2 . 0 9  -5 .03  
1 1 . 9 0  -5 .03  
1 . 3 1  e 7 6 6 4  
1 . 3 2  . 9 7 2 4  1 . 0 4  
2 - 1 1  
2.92 
.~ 
1 . 3 2  1 . 1 2 5 8  
1 . 3 2  1 . 2 0 8 7  
1 . 3 1  1 . 3 5 5 3  
1 . 3 1  1 . 5 9 6 0  
1 . 3 1  1 . 8 5 5 6  
1 . 3 2  Z.O61@ 
.0099 - 0 4 0 2  
.O2OQ - . 0 1 3 3  
.0319 - . l o 6 9  
, 0486  - . 2 3 3 7  
.lo10 - e 5 9 5 9  
. 1190  - a 7 4 5 9  
- 1 5 6 3  - .E028 
. 0 7 ? r  - .4220 
4 . 1 4  
11.98 -5 .03  
1 1 . 9 8  -5 .03  
1 1 . 9 8  -5 .03 
6.Oh 
8.01 
1 0 . 0 5  
1 1 . 9 8  -5 .03  
1 1 . 9 P  - 5 . 0 3  
1 1 . 8 7  -5 .03  
1 1 . 7 5  -5.03 
1 1 . 7 5  -5 .03  
1 7 . 2 0  
1 4 . 0 7  
1 6 . 0 2  
17 .99  
2 0 . 0 4  
1 . 3 2  2 .2982 
1.31 2 . 4 6 8 7  
1.31 2 . 5 7 s 3  
1 . 3 2  2 . 6 1 9 6  
1 . 3 0  ? . t 4 6 3  
.O2b0 
- 1 0 1 3  - 1 . 0 4 2 5  
- 2 4 6 1  - 1 . 2 3 5 1  
. 3 3 0 b  - 1 . 2 7 3 5  
- 0 3 0 4  
. 0 3 P l  
. 0 2 9 6  
7 
P U N  N U C 9 E P  2 0 0  
M A C H  0 , P S F  R F T A r n F G  
.I16 2 0 . 0 0  5.01 
.I16 20.12 5.01 
,116 20.00 5.01 
.I16 70.11 5.01 
.116 70.11 5.01 
.llb 20.11 5.01 
.llb 19.R9 5.01 
.117 2 0 . 2 3  5.01 
L P Y G I T  
bL D H A t C E G  
-4.91 
- 3 . 0 9  






0 . 1 3  
D I N A L  S T 4 0 I L I T Y  X I S  4 N n  L A T E R A L  f l O Y  A X I S  O A T 4  
CRM C Y M  
-0046 ,0313 
.Dl46 . 0 2 4 9  
-.DO34 . 0 2 9 4  
- . O O R 3  .0295 
T E S T  NUWBER 2 0 4  





.117 20.23 5.01 
.117 20.73 5.01 
,117 7 0 . ? 3  5 . 0 1  
.i17 20.73 5.01 
.116 70.11 5.01 
.116 70.00 5.01 
.lib 20.12 5.01 
.llb 70.00 5.01 
D U N  N I I F R F R  201 
M A C H  a . P s f  R ~ T ~ , D F G  
.091 12.21 5.01 
.091 17.21 5.01 
.091 12.32 5.01 
.091 12.71 5.01 
.091 12.32 5.01 
.091 12.71 5.01 
.091 12.21 5.01 
.091 12.32 5.01 
.091 12.71 5.01 
.091 12.21 5.01 
.091 12.71 5.01 
.091 12.71 5.01 
.091 12.71 5.01 
.091 12.21 5.01 
.090 12.09 5.01 
.O90 12.09 5.01 
R U N  N I I * r ( F Q  705 
M A C H  0 , P T F  9 F T b r D F G  
. n e 3  5.99 .09 
.Oh5 h.77 .O9 
.Oh4 6.10 .09 
.003  5.99 . 09  
.Ob3 5.99 .09 
.Oh4 0.10 . O Q  
.Ob3 5.99 .09 
D U N  N U R 9 F Q  200 
P A C H  O I O S F  R F T 4 t D E G  
.090 17.09 .09 
,090 12.00 .09 
. o w  17.09 .09 
.090 12.09 . o o  
.090 12.09 . 0 9  
.090 17.09 .OP 
.090 17.09 .09 
.Ob3 
.Oh3 
- 0 6 4  
.Oh4 
, 0 6 4  
.nb3 
.nh4 
, 0 6 4  
. O b 4  
. o c 3  
. O h 4  
. O h 7  
. O b 3  
























. O Q  
.09 
. 0 9  
.O? 
.09 
.09 . I1 11 




J C l  
- 6 7  -.1739 
- 6 0  .2319 
. b b  .65hP 
. h b  .8h65 
. 6 7  .9875 
. 6 6  1.1060 
.Ob 1.2841 
. 6 R  1.4342 
- 6 1  1.6752 
7.98 1.68 1 . R 9 3 0  
10.09 1.67 2.0796 
12-06 1.67 2.2872 
14.00 1 . 6 8  2 . 4 4 2 9  
16.13 1-60 2 . 5 0 4 7  
17.95 1.65 2.5396 
2 0 . 1 4  1.66 2.5047 
c o  CPM 
.1130 a7540 
.1110 ~ 5 1 5 4  
.lo84 -3176 
.1152 - 2 3 7 3  
-1250 e1244 













- . 0 0 9 2  -0259 
-.0213 .0251 






-.0562 - . O D 0 4  
-.OS92 -.DO67 
L O Y 6 1 T I P I N A L  S T I R I L I T Y  A X I S  AND L 4 T E R 4 L  B Q O Y  A X 1 5  D A T A  
A L D H A r O F G  J CL CD C P H  C P M  C Y H  
-4.95 1.32 -.zo3i - . nz38  .e999 -.on15 .030i 
- 2 . 8 9  1.32 -2435 -.0510 .6315 . 0 0 4 3  .0355 
- . qb  1 . 3 2  .6153 -.0431 -4057 .0709 - 0 3 3 3  
- 0 4  1.31 .72CO -a0352 .318b ,0025 -0361 
1.07 1 . 3 2  . 9 1 E 9  -.01bl . 2 2 4 0  -.0194 .0253 
2.03 1.31 1.0810 -.0193 .0973 -.0077 .0329 
2.96 1.32 1.2146 -.0190 .0471 -.Dl42 ,0311 
4.06 1.32 1.3RZ1 -e0050 -.0911 -.0722 ,0279 
6.02 1 . 3 1  1.5R61 .0111 -.2514 -.0141 .0289 
R . 0 9  1.32 1.8050 .03r)5 - . 3 6 5 9  -.0204 .0295 
10.12 1-11 2.0457 -0558 -.5398 -.OZOO .0350 
17.02 1.31 2.2324 .OB11 - . 6 8 3 6  -.0197 .0350 
14.00 1.31 2.4791 .1197 -.E862 -.0296 . 0 2 0 3  
lh.02 1.31 2.5183 .I611 - . 9 5 Z b  - . 0 2 0 5  .0237 
ln.17 1.31 2.5445 . 2 4 2 4  -1.1412 -.0526 .0053 
2 0 . 0 4  1.32 2.h174 . 3 2 0 9  -1.2573 -.0557 -.DO53 
L O N G I T ' l P l N 4 L  S T L R I L I T Y  4 x 1 s  A N 0  L A T F R 4 L  B O D Y  A X I S  D A T A  
A L D H A , n F r .  J C L  c n  C P H  C U M  C V M  
8.01 . 9 4  1.7542 - . 4 4 6 2  -.9138 .0055 -.0011 
R.nl . 9 6  1.b0R5 - . 4 O O b  -.7889 -.0013 .0011 
"01 - 9 5  1.7023 -.3R8O -.I257 -.0010 -.0002 
H.O1 . Q 4  1.6513 - . 3 P 6 8  -.6320 .0029 . 0 0 2 8  
R.05 - 9 1  1.0174 -.3936 -.5065 -0078 .OD14 
n.05 - 9 4  1.0124 - .3698 -.4473 - 0 0 6 5  - . D O 4 3  
9.05 .93 1.5905 -.3@56 - . 4 2 9 0  . O O b b  - . 0 0 3 9  
L n N G r T u D I t i 4 L  STIRILITY AXIS A N O  L A T E R A L  Briny A X I S  O A ~ A  
A L P H b . n E T .  J C L  c o  CPM C D N  C Y M  
e.01 1.30 1.0260 -.0597 -.0779 .0003 -.0011 
R.O1 1.30 1.0001 - . 0 3 4 3  -.7695 - . 0 0 h O  -.OD17 
R.05 1.29 1.7ROR -.0155 -.b731 -.DO22 -.0018 
0.0: 1 . 7 9  1.7717 -.no27 -.5882 - .On36  - . 0 0 0 5  
a.05 1.29 1.7310 . 0 1 4 4  -.4531 .0006 .DO39 
P.05 1.29 1.CRIO .0127 -.4083 a0113 .On34  
0.05 1.29 1.7153 .02i+ , 4 2 4 7  - .oo+q - .oovz  
L O N G I T U D l N 4 L  S l A P I L I T Y  @.XIS 4 N O  L 






2 - 1 8  
3 . 0 3  
4 .Ob 
h . 0 6  
.92 -.21hR -.3548 
. 9 3  .Ch97 -.3070 
. 9 4  .501C -.3146 
. 9 4  .7124 -.3035 
- 9 4  .a735 - a 2 9 6 2  
- 9 4  1.0870 - . 3 3 4 5  
.P4 1.731h -.3121 
.94 1.2750 -.3179 
. 9 4  1.49RP -.ZOO8 
I E R A L  0 D O Y  A X I S  D A T A  
CPM C R H  C Y M  
.2294 - .DO08 -.OD52 
..)a93 - . 0 0 2 5  -.on20 
.b550 -.0007 . D O C 3  
.5447 .O@85 -.on09 
.4024 . D O 2 9  . 0 0 4 0  
, 3 0 9 9  . 0 0 3 h  .0011 
.2021 .0013 -.0007 
,1971 .no72 
,0629 .0040 
ii.01 . 9 3  1.7779 -.7912 - . 2 3 6 4  . @ 0 7 3  
10.01  . 9 4  1.9899 -.2721 -,2051 - . 0 0 3 0  
17.02 e93 2.2435 -.2591 -.454b ,0037 
14.OC .94 7.4752 -.7151 - .6390 .OOh2 
1b.77 . 9 5  7 . 4 h 9 9  -.1557 -.7924 - . 0 1 3 4  
1R.10 . 9 4  7.5701 -.lo05 -.0153 - .008R 
? O . o I )  .V> 2.5595 - . 0 6 P C  -1.0375 -.01b3 
- . 0 0 0 1  
-.DO33 
-.0078 
- . 0 0 5 7  
-.@OPb 
-.0177 
- . O D 1 5  












-.1266 -. 1298 
-.129b 
-.1202 -. 1077 
-.I165 
-.0937 

























C S F  




- . O O 5 b  
-.008@ 
.0179 











. D O 3 6  
,0137 
.01Y? 
- . ( I O 3 4  
.OLE4 
- . 0 0 4 b  
7.90 .598 
7.91 .bo0 
0.05 . b o 2  
9 . 4 1  .bo4 
4.90 . 608  
P . d Z  -612 
9.29 .b16 
8.96 . h Z O  
8.23 .625 
7.09 - 6 2 9  
5.63 .633 
5.53 . b 3 P  
T E S r  N U V 8 E R  2 8 4  




-20 .60  ,596 
-57.14 .598 
-55.92 . b o 0  
-61.40 . b o 2  
-277.63 .bo4 
142.57 . b o 0  
46.90  .612 
36.63 .blb 
27.53 -620  
20.89 .625 
15-63 0.50 - 6 2 9  3 4
8.lb ,638 
T E S T  N U r B E R  7 8 4  
L 10  Y I B  
-3.93 . O B 0  
- 4 . 2 2  -131 
-4.39 e199 
- 4 . 2 8  .ZbR 
-4.11 .405 
- 4 . 3 6  - 5 4 2  
-4.13 - 6 2 3  
T E S T  NUMBER 284 
L I O  m10 
-30.60 . 0 0 6  
-52.53 e131 
-115.19 e700 
-b59.88 - 2 6 0  
120.30 - 4 0 5  
132.78 - 5 4 2  
80.20 - 5 2 4  
T E S T  N U M B t Y  2 8 4  
L I D  4 1 8  
.61 -587 




-3.25 - 6 0 0  
-3.95 .bo2 
-4.00 . b o 4  





-15.Bb - 0 3 0  
-71.22 . h 3 4  
-7h.90 . h 3 H  
a 
R U N  N U b 0 E R  209 
R I C H  3 , P S F  R E T A ~ D F 6  
L f l N G I T U O I N d L  S T A B I L I T Y  A X I S  A N 0  L 4 T E R A L  B O D Y  A X I S  0 4 1 4  T E S T  N U M R E P  2 8 4  
A L P H A r O E G  J C L  c n  CPM C U R  C Y M  C S F  L I O  4 1 0  
. 0 9 0  11.90 . 3 9  
e090 12.09 .09  
- 4 . 9 1  1 .29  - . ? b 1 7  . 0 1 4 3  1.2485 - . 0 0 6 7  -.0002 
-.0001 








- . 0 0 5 3  
-.0053 
-.0092 
- 0 1 5 5  
.0056 
.Ole3 





- 0 0 3 7  
.0034 
. 0 1 9 1  
. 0 1 4 a  












lu .17  
15.33 
- 5  07 







. 608  




. -  
-3.01 1 . 3 1  .Ob05 . 0 1 9 6  .9819 .0011 
.090 11.98 - 0 9  -00 1 . 3 0  a 6 9 4 1  s O 2 3 b  .bo19 . 0 1 0 3  
.090 11.90 .09 1.04  1 - 3 0  - 8 3 3 3  - 0 1 5 4  .5532 - .0056 
.OPO 11.98  . C 9  1 . 9 6  1 . 3 0  .9594 .0213 
.. -1.04 1 . 3 1  .5604 . 0 1 2 2  .7528 - . 0 1 3 3  .090 17.09  .09 
,4757 . 0 0 6 5  
.3325 . 0 0 4 7  
.2779 - .0041 
.1519 . 0 0 1 2  
-.0522 . 0 0 2 1  
-.1770 .0016 
-.3524 - .0019 
-.4745 -.e045 
.oqo 1 1 . 9 ~  .n9  
.090  12.09  .09  
a090 11.98 .09 
.090 11.98  .09 
- 0 9 0  11.90 * 09 
.090 11.98 .r)9 
-089 11.67  .09 
,090 11.98 .09 
.OPO 11.90  .09  
- 0 9 0  1 1 - 9 8  .09 
3.03 1 .30  1.136C e0379 
4 . 1 0  1 . 3 1  1.303R .0338 
6.17 1 .30  1.5100 ,0499 
11.01 1.30 1.7222 .0?42 
9.90 1.30 1.9533 .0904 
11.94  1 .30  2.1743 .1197 
14.22 1.30 2 .3831 , 1 5 5 1  
l b . 0 2  1 .31  2.4483 - 1 9 7 1  - . 5 9 4 1  -.00?3 -.0022 .0070 12.42 .b29 
1P.02 1 - 3 1  2.4P12 ,2424 -.7004 - .0122 -.0154 .0095 1 0 . 2 4  . 6 3 4  
20.00 1.32 2.5113 a3120 -.7618 - .0059 - . 0 1 4 3  .0143  9.05 . 53E  
P U N  NUMBER 2 1 1  
M 4 C H  Q , P S F  R F T A p n E G  
,065 6.33 .09 
,065 6 .33  - 0 9  
- 0 5 5  6 .33  .09  
.Ob5 6 . 3 3  .09 
,063 5.99 .09 
.Ob3 5.99 .09 
.Oh3 5.99 .09  
.Ob3 5 . 9 9  e l 9  
.Oh3  5.99 .09  
,063 5 . 9 9  s o 9  
.Ob4 6-10 .09 
- 0 6 3  5 .99  .09 
.Ob3 5.99 - 0 9  
.Ob3 5.99 .09 
.Ob3 5 . 9 9  .09 
.Ob4 b.10 .09 
L O N G I T U D I N A L  S T A B I L I T Y  4 x 1 s  4 N D  L 4 T E U A L  B O D Y  A X I S  0 4 T A  r E s r  N U R O E R  284 
A t  P H b ,  D F G  
-4.90 





3 . 1 4  









. 9 5  
. q 5  
.92  
.92  




. 9 4  
.93  
.93  
- 9 4  
.94  
.95 
C L  c o  
-.142? - .3988 
.2645 - . 3 5 4 R  
CPM 






- . 4 6 2 2  
- . 5 8 3 0  
-.b366 
-.E732 









. 0 0 3 1  
.0106 
. 0 1 2 1  
-.OD32 
-0065 









C Y ?  
-.GO45 
-.0102 














C S F  
.0208 
. 0 3 3 7  







L I D  
. 3 h  
-.75 
-2. O b  
- 2 . 8 6  





- 6 . 6 1  
-0.21 
-7.66 
-13 .39  




. 5 9 b  




. 5 0 0  
- 6 1 2  
.616 





. b y 5 5  -.3332 
. f l956  -.3133 
1.0277 - . 3 4 9 5  
1.2705 - .3445 
1 .3337 - .3356 
1.4678 - .3129 
1 .6P53  -.3208 
1 .9684 - .2977 
2 .1601 -.2642 
2.3997 - .2484 
2.5693 -.1919 
2.6230 - e 1 2 6 3  
2.6519 - . 0 0 3 0  
2.7351 .O2Ob 
.0097 




l P . 1 4  
20.08 






R U N  N U M 0 F P  2 1 2  
M A C H  O , P S F  R F T A , ~ E G  
.090 1 2 . 2 1  . O Q  
e090 12.09  .09 
.090 12.21 .a9 
.090 12.21  . 0 9  
a 0 9 0  1 2 . 2 1  - 0 9  
.090 1 2 . 2 1  - 0 9  
L O N G I T U D I N A L  S T A B I L I T Y  A X I S  4NO L I T E R A L  B O D Y  A X I S  D 4 T A  T E S T  N U M 0 E P  2 0 4  
A L P H 4 r D F  
-5.0b 
-3.08 
-1 .04  
.ll 
1.04 
' C .  J 
1 . 3 1  
1.30 
1 . 3 1  
1 .30  




- 2  b63 
- 7 1 1 s  
. Y l t b E  
1.1289 
1 .2761 
c o  
-.0351 
- . O O R 0  
-.0055 
- . U U I v  
, 0 1 4 h  
.0181 































C S F  
. O O 9 2  
.0202 
-0114 
. S i 2 0  
.0240 
.O12R 




- + * . 5 , i i  






. j  90 
.5Q8 











2 . 1 1  
3.07 
4.10  
h . 1 3  
- 0 9 0  1 2 . 2 1  .09  
.090 12.09 .os 
- 0 9 0  12.09 .09 
1.30 1 . 3 5 1 9  
1.30 1 . 4 Q 2 1  
1.30  1 .7773 
. 0 3 2 4  














- 0 9 0  12 .09  e09 
.090 12.09  .09 
.os0 12.09 .09 











, 0 0 7 9  
.0001 
-.0035 
- . 0 0 9 4  










. O l b 5  
.004 3 
. 0 2 8 3  
.0274 
22.15 
1 8 . 4 0  
l b . 9 7  
14.19 
11.02 






1 . 3 0  
1 . 3 1  
2.5673 
,090 ll.9P .09 
.089 11.87  .09 
.089 11.R7 .09 
2.6620 







9 . 3 0  
7.31 
F U N  N I I W 9 E R  2 1 7  
M A C H  O I D S F  R F T A r D F G  
- 0 6 5  6.33 .09 
, 0 6 3  5.99 . nq 
.Oh3 5 .99  - 0 9  
, 0 6 3  5.99 .09 
.Ob3 5.99 .09  
.ob4 6.10 .09  
.Ob3 5 . 9 9  .09 
- 0 6 6  6 . 4 4  .OP 
.Ob4 6.10 .09 
.Ob4 6 - 1 0  .09 
.Ob4 6.10 .09  
.Ob4 6.10 .09 
.Ob4 6.10  .09 
.Ob3 5 .99  .09  
.Ob3 5.99 .09 
.Ob3 5 . 9 9  .09 
L O N G I T U D I N A L  S T A B I L I T Y  4 x 1 s  AN0 L A T E R A L  B O D Y  A X I S  D 4 T 4  T E S T  N U P S E R  2 0 4  
A L P H A p O E G  J CL c o  CPM C P R  C Y 1  C S F  L I O  - l i s  
-5.0b - 9 9  
- 3 . 1 6  - 9 6  
-1.15 - 9 6  
.oo .97  
1.04  .97 
-.0420 -.3426 
.3766 - .3123 
.7645 -.289O 
1 .0526 -.LE59 
1.1149 -.2Ba3 
1 .2812 -.251b 
1 . 4 4 4 9  - . E 6 1 4  
1.5422 -.2064 
1.7745 -.21?6 
. l e 9 0  















. O l b 8  
. 0 2 2 4  







. 5 ? 7  




. o o c o  
. 0 0 5 1  
-.0018 
.0080 






2 . 1 1  .98 
3.10 .97  
4.03  1.01 
.0011 
. O O R O  
. 0 0 0 6  
- . 0 0 2 1  
.0134 










- . 0024  
- .0023 
-.0067 
- . 0 0 9 4  





- 5 . 5 3  
-7.47 
- 5 . 3 1  











6.13 . 9 0  
9.01 . 90  
10.01 . 9 0  
17.17 .98  
2 . 0 3 3 0  -,1952 
2.2174 -.172Q 
2.4175 - e 1 4 9 2  
2.6473 -.lo53 
2.71be - .074 l  
2.7093 . 0 3 6 2  
2 . e n 4 3  .1720 








- 6 2 5  14.27 - 9 9  
1 6 . 0 2  . 9 0  
18.02 .98  




-.0037 .529  
. h 3 4  




L O N G I T ' J O I N A L  S T b q I L I T Y  A X I S  AND L A T E R A L  B O D Y  A X I S  D A T A  
A L P H A r n E G  J C L  C ' 1  C P N  C R M  C Y M  
T E S T  N U M B E R  2 6 4  
L I D  '118 
- . 4 2  .587  
-16 .86  .590  
7 9 1 . 2 4  .594 
9 4 . 5 9  . 5 9 6  
b9 .39  - 5 9 8  
4 6 . 7 8  .bo0  
3 6 - 0 7  - 6 0 2  
31.50  - 5 0 4  
24 .75  . S O 8  
22.45  - 6 1 2  
1 6 . 5 6  .bib 
1 5 . 3 9  - 6 2 0  
.090 1 7 . 2 1  9 0'2 
.090 1 2 . 7 1  . 0 9  
.a90 1 2 . 0 9  .09 
.ooo 1 2 . 0 0  .,I9 
.090 1 2 . 0 9  . 0 9  
.a90 1 2 . 0 9  . 0 9  
.090 1 2 . 2 1  .OQ 
.090 1 2 . 2 1  . 0 9  
.090 1 2 . 0 9  .09 
.090 1 2 . 0 9  ,,lo 
.a90 1 7 . 0 9  .09 
,090 11.9R .no 
.090 12.OQ . 0 9  
.090 1 1 . 9 8  .09 
. 0 9 0  1 2 . 0 9  . 0 9  
, 0 9 1  1 7 . 2 0  .09 
R U N  N t l M 9 E R  2 7 0  
M A C H  o r D 5 F  a F T A , f l E r ,  
.Oh3 5 .99  . 09 
.Oh2 5 .70  . O P  
.063 5 . 9 9  - 0 9  
- 0 6 2  5 . 6 5  .09 
.Oh2 5 . 7 0  . 0 9  
.Ob2 5 . 6 5  .09 
.Oh2 5 . 6 5  .09 
.Oh2 5 . h 5  .09 
.Oh2 5 . 6 5  .a0  
.Oh2 5.7h . 0 9  
. n 6 2  5 . b 5  . 0 9  
. O b 2  5.65 .09 
- 0 0 2  5 . 6 5  .09 
.Oh2  5 . 0 5  .09 
.Ob2 5 . 6 5  .09  
.Ob7 5 . 0 5  .09 
P U N  N I I M R F R  7 2 1  
MACH Q r P S F  R F T A I R L G  
.no0 1 2 . 0 9  .09 
. 0 9 0  1 1 . 9 6  .OQ 
.a90 1 7 . 0 9  .no 
.090 11.9R s o 9  
.a90 11.98 .09 
. o w  1 2 . 0 9  .09 
. n 9 0  1 2 . 0 0  .19 
.091 1 2 . 2 1  . 0 9  
.oqo 1 1 - 9 8  .09 
.090 l l . 9 A  . c o  
.090 11.9R . 0 9  
.090 1 1 . 9 8  .09 
.090 1 2 . 0 9  .no 
. 0 n 9  1 1 . ~ 7  . n9 
.on9 1 1 . ~ 7  . ns 
. O P 9  1 1 . 7 2  .09 
P U N  N U * R E Q  230 
V A C H  O , D S F  D F T A , I I E G  
.Oh4 b . 1 0  . o o  
.Ob4 6.10 .oc. 
- 0 6 4  b.10  .10 
- 0 6 4  6 . 1 0  .oo  
. O h 3  5 . 9 9  . 00 
. o b 3  5 . 9 9  .no 
.oh4 6.11. .no 
, 0 0 4  0.10 . O O  
.Ob3 5.09  .00 
.Oh3 5.99  . n o  
. n o 1  5 . 9 9  .on 
-5.02 1 . 3 1  
-1.11 1 . 3 0  
- . a 7  1.30 
1 . 1 5  1 . 3 0  
2 . 0 3  1 . 3 0  
3 . 1 4  1 . 3 0  
4 . 1 0  1 . 3 0  
6.0'2 1 . 3 0  
n . 1 3  1.30  
1 0 . l h  1 . 3 0  
1 2 . 0 2  1 . 2 9  
1 4 . 7 2  1.30 
1 b . 2 5  1 . 3 0  
2 n . 0 4  1 . 3 2  
-3.oe 1 . 3 1  
18.06 1 . 3 1  
.01EP 
. 3 9 1 8  
. R 3 3 2  
1 . 0 4 R 1  
1 . 1 8 7 4  
1 . 3 4 4 5  
1 . 4 7 5 0  
1.6103 
1 . P 7 6 2  
2 . 0 8 6 1  
2 . 2 6 4 6  
2.4904 
2 . 6 h 9 4  
2 . 6 7 3 7  
2 . 6 6 3 0  
2 . 7 0 3 6  
- .0447 . 0 1 7 6  
- .0232 - . 0 8 3 7  
.0010 - . 3 @ 6 l  
. 0 1 1 1  - .4819 
. 0 1 7 1  - .6290 
- 0 2 8 7  - .7198 
- 0 3 8 5  - .7504 
. 0 5 1 1  - . 6 6 7 b  
~ 0 7 3 8  - 1 . 0 1 5 9  
-0930 - 1 . 2 1 5 8  
. 1 3 b 6  -1 .3732 
~ 1 6 1 3  -1 .4517 
. 2 2 5 3  -1 .5824 
, 2 8 6 7  -1 .5764 
a 3 6 0 1  -1 ,6570 
a 4 4 4 2  -1.RObb 
. a 0 9 5  
-.0090 
- 0 0 7 2  
-.0079 
. a 1 0 2  
e 003 3 
- . 0 0 0 b  
- .010b 
. 0 1 n 9  
. 0 0 0 1  
- . 0 0 3 3  
- . 0 0 5 0  
- . 0 2 @ 6  
- . 0 2 7 4  
.noli 
-.02n4 
. 0 0 2 9  
- .GO24 
.0010 
- . 0 0 4 1  




- . 0 0 3 6  
. 0 0 7 2  
- . 0 0 5 7  
- . 0 0 5 7  
- .0132 
- . 0 1 3 7  
- . 0 1 5 3  
- . o n 4 4  
L D N G I T U D I N A L  S T A R I L I T Y  A X I S  AND L A T F R A L  B O D Y  A X I S  D A T A  
A L P ~ A I D F G  J CL c n  CPM C P M  C Y *  
- 5 . 0 6  .93 - . 3 1 2 3  - + 2 9 7 7  1 . 3 0 6 9  - . a 1 2 1  - .0024 
- 2 . 9 3  e 9 3  e 0 1 6 0  - . 2 9 4 4  1 . 1 4 3 7  - . 0 0 3 2  - . 0 0 6 3  
-1 .15  . 9 2  . + I 3 3  - .3121 .9042 .Oak9 -.a069 
- s o 7  -91 e 6 0 5 6  - . 3 1 3 4  , 7 8 4 3  . 0 1 5 5  . a 0 5 8  
1-00 - 9 4  .7P90 - e 2 7 2 5  .bPbh . 0 0 1 8  . 0 0 7 +  
' .n7 .93 .9939 - .2973 . 6 7 1 5  .OORO . O n 2 6  
4 .14  . 9 3  1 . 7 0 9 7  - d l 6 1  . 4 9 b 5  . 0 1 0 0  . 0 0 7 5  
b.Ob .94 1 . 4 3 5 3  - .3033 , 4 4 2 6  . 0 0 1 b  -.0009 
R.09 .94 1 . 6 5 0 8  - .7917 .25Ob . 0 0 1 b  - . 0 0 4 1  
1 1 . 9 8  - 9 4  2 .CQ85 - . 2 6 b l  -.0002 . a 0 5 9  - . 0 0 2 5  
1 4 . 0 7  a 9 4  2 . 3 5 2 9  - . 2 3 7 3  - . 1 9 4 6  . 0 0 2 5  -.(1033 
1 5 . 9 P  - 9 4  2 . 4 1 3 9  - . I 6 6 7  -..?bo9 - . 0 0 1 0  - .0127 
1R.07  . 9 5  2 . 4 7 0 5  - . l I Y l  - .4560 -.0094 - . 0 0 b 9  
2 0 . 0 0  . 9 5  2.44R7 - . 0 2 1 7  - . 5 9 9 7  - . 0 1 0 8  - . 0 1 0 4  
3 . 0 3  . 9 3  1 .0128 - . z 7 0 2  . 7 o a q  . a 1 4 3  . n o l o  
10 .16  .94 i . q n + +  - .2870 . 1 ~ 3 4  .0044 - .0020 
L ~ N G I T U n l N A L  5 T A 8 I L I T Y  A X I S  A N 0  L A T E R A L  R O D Y  A X I S  D A T A  
A L P Y b r O F G  J C L  C D  C P N  C U P  C V M  
- 4 . 9 5  1 . 3 0  - .3357 . 0 5 2 5  1 . 4 6 5 3  .0005 - . 0 0 2 5  
- 1 . 0 4  1 . 2 9  . 0 4 4 2  1 . 0 1 2 4  - . a 0 3 0  . 0 0 0 1  
-11 1.30 ~ 6 7 7 5  e 0 3 4 5  .9138 . 0 0 4 3  -.0001 
1 . 1 5  1 - 3 0  .7574 .O479 .E772 . 0 0 8 8  - . 0 0 3 8  
7.07  1.30 - 9 2 6 4  .a464 . 0 0 3 1  - . 0 0 4 1  .0043 
3 . 1 0  1 . 3 0  1 . 0 1 R 3  . 0 4 9 5  . 7 5 0 9  . 0 0 4 2  -.COOP 
-7 .97  1 . 3 0  - . n i 7 +  .a449 1 . 2 7 2 7  - . a 0 4 4  - . o o 7 0  
4 .21  1 . 3 0  1 . 2 2 3 2  . 0 4 9 b  . 6 4 3 2  - .On93 . 0 0 0 1  
h.06 1 . 3 1  1 . 3 8 7 6  . 0 5 7 9  , 5 0 7 7  - .00 '7  -.0020 
8 . 1 3  1 . 3 0  1 . 6 7 9 6  .Oh08  . 3 2 5 2  - . 0 0 3 7  - . 0 0 9 5  
l C . 1 6  1 . 3 0  1 .PbRl  .OB97 . l a 2 8  - . G O 5 3  - . @ 0 9 4  
1 4 . 0 7  1 - 3 0  2 . 7 5 7 5  .I490 - . 0 5 8 b  .0009 - .0072 
15.06 1 - 3 0  2 . 3 8 7 1  . 1 7 5 6  - . 1 7 3 b  -.0OR7 -.OO62 
1 P . 0 6  1 . 3 0  2 . 3 3 7 3  . 2 4 8 6  - .2190 - . 0 1 9 5  - . a 1 6 4  
20 .04  1 . 3 0  2 . 4 0 5 6  . 3 1 7 9  - . 3 7 2 6  - . 0 2 0 1  - . 0 1 b 9  
1 7 . 0 2  1 . 3 0  2 . 0 ~ 6 4  . i o 9 7  .obc3 . o n 1 4  -.co'tb 
L f l N G I T U D I N A L  S T b 8 I L I T Y  A X I S  AND L A T t R A L  B l D Y  A X I S  D A T A  
~ L P H A , ~ F G  J CL c o  CPM C P M  C Y R  
1 . 9 5  . 9 4  1 . 1 4 1 P  
3 . 1 0  . 9 4  1 . 2 4 9 5  
3 .9e  . 9 4  1 . 4 0 0 5  
h . 0 8  . 9 4  1 . b 7 4 F  
9 . 0 4  .93 1 . R S P O  
10.00 . ~ 3  2 . 0 9 ~ 0  
1 1 . 9 7  . 9 4  2 . 2 9 5 6  
1 3 . 9 9  . 9 4  2 . 4 4 7 1  
1 6 . 0 9  . J 4  2 . 5 4 3 7  
1 7 . 9 4  . 9 4  2 . 5 r 7 3  
z0.03 . 9 4  2 . 0 6 0 7  
- . 3 3 R 2  
-.3394 
- . 2 9 9 3  




- . 2 0 1 3  -. 1 6 2 2  
-.Ob73 
. 9 3 2 2  
- .Ob60 
- . l o 5 3  
-.I943 
- . 3 8 0 8  
- . 5 3 2 b  
- .E327 
- . 9 6 0 4  
- 1 . 1 2 0 8  
-1 .2b27 
- 1 . 4 2 4 1  
- . h o v e  
- . 0 0 b b  . 0 1 3 8  
- . o n 4 9  . 0 1 0 7  
- .0011 .0101 
-.0029 .010R 
- . 0 0 5 b  . 0 1 0 3  
- .0058 , 0 1 0 4  
- . 0 0 4 0  . G O 3 4  
- . a 1 1 3  . 0 0 3 6  
.OOR5 . 0 1 7 2  
. 0 1 7 5  . 0 1 3 7  
- .nov5 . 0 0 9 z  
C S F  
- .ooco 
. a 1 4 7  
. 0 0 1 9  
. 0 1 2 1  
- . a 1 4 4  
- .0015 
.a049 
. a 1 2 4  
.OObb 
- . a 1 7 9  
. 0 1 7 8  
. 0 1 5 5  
. a 1 3 5  
. 0 1 7 6  
- 0 1 4 7  
. 0 2 1 3  
C S F  
. 024  b 
. 0 1 6 9  
. 0 1 5 6  
- .0154 
- . 0 1 6 3  
- .0164 
- .0027 
- . 0 1 1 7  
. O O R 8  
- . 0 0 4 1  
. 0 0 2 0  
-.0035 
. 0 0 5 0  
. 0 1 4 9  
- .0118 
- s o 3 3 1  
C S F  
. a 1 5 8  
. 0 1 3 5  
- .0085 
- . a 0 5 1  
. 0 1 4 9  
- . a228  
. 0 1 0 7  
- . 0 0 1 3  
- .0061 
.OlRk 
. a 2 1 8  
. 0 0 > 7  
. 0 1 7 5  
. 0 0 7 4  
. 0 1 2 7  
. 0 0 7 4  
C S F  
- . a 4 5 7  
- . a 4 1 9  




- . 0 3 1 7  
- . 0 1 h l  
- . a 3 9 6  
- .0427 
- . 0 3 1 3  
11.85 - 6 2 5  
9 . 3 3  . 5 3 0  
7.45  .534 
6.09 . 6 3 P  
T E S T  N U R R E R  2 6 4  
L i n  n i a  
1.05  . 5 8 7  
-.Ob .591 
-1 .32  .594  
-1.93 . 5 9 b  
-2.90 -598 
- 3 . 3 4  . bo0  
- 3 . 7 5  .bo2  
- 3 . 8 2  . b o 4  
- 4 . 7 3  . b o 8  
-5 .66  . b l Z  
-b .75  .b17  
-7.09 . h 2 1  
-10.13 - 6 2 5  
- 1 4 . 4 8  - 6 2 9  
-20 .33  - 6 3 4  
1 2 . 6 1  . b 3 8  
E S T  N U M S E R  2 0 4  
L I D  h10 
-6 .40  . 5 6 8  
-.39 .591  
1 0 . 4 2  .594  
1 8 . 1 8  .597  
1 5 . 8 2  - 5 9 9  
19.99 .500 
2 0 . 5 6  .bo2  
2 4 . b 5  .bo5  
2 3 . 9 5  . b o 6  
2 7 . 6 2  .b12  
2 0 . 8 3  .217  
1 9 . 1 0  . b 2 1  
1 5 . 2 5  .525  
1 3 . 5 9  .bZ9 
9.40  . b 3 4  
7.57  - 6 3 8  
T E S T  N U M B E R  7 8 4  
L I D  3 1 8  
- 3 . 3 b  .hOO 
- 3 . 6 5  ~ 6 0 2  
- 4 . 6 8  .bo4 
-5 .87  .bo8 
-5.H9 . b l 2  
-7 .25  . b l b  
-9 .23  .hZO 
- 1 2 . l h  - 6 2 4  
-15 .66  -029 
- 3 8 . 4 2  . 'I33 
7 3 . 5 7  .b3R 
10 
, 
R U N  NUWEER 2 3 1  
M A C H  ' J n P S F  B F T 4 9 O E G  
. o w  12.09 .oo 
.090 12.21 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
.090 12.09 .oo 
. o w  12.09 e o 0  
,090 12.09 .oo 
.OB9 11.98 .OO 
.089 11.98 . o o  
. O R 9  11.57 .oo 
. O B 9  11.75 .oo 
RUN N l l U R E R  233 
M A C H  0 , P S F  R E T 4 r n E G  
.Ob3 5.99 .oo 
- 0 6 3  5.99 .oo 
- 0 6 3  5.99 .oo 
.Ob3 5.99 .oo  
.Ob3 5.99 .OO 
.Ob4 6.10 .oo 
-064 6.10 .oo  
.Ob4 6 . 1 0  eo0  
.Ob4 6.10 .OO 
- 0 6 4  6.10  .oo 
.Ob3 5.99 .oo 
.Ob4 6.10 .oo  
- 0 6 4  6.10 .oo 
- 0 6 3  5.99 .oo 
, 0 6 3  5.99 .oo 
.Ob3 5.99 .oo 
RUN N U M R F R  2 3 4  
R A C H  0 , P S F  8 F T 4 j O E G  
. 0 8 9  11.98 .oo 
, 0 8 9  11.98 ,oo 
.OVO i i . i r v  .60 
. 0 8 9  11.98 * 00 
.090 12.09 .oo 
.c90 12.09 .oo 
.089 11.98 .co 
,090 12.09 .oo 
.089  11.98 .oo 
.089  11.98 e00 
. O P 9  11.98 .oo 
.089 11.87 .oo 
.089 11.87 .oo 
.089 11.97 .on 
. 0 8 9  11.75 .oo 
s o 8 8  11.64 .oo 
PUN N U 3 9 E P  236 
F A C H  O P P S F  U F T b t n E C ,  
.Ob2 5.76 .oo  
.Ob3  5 . F R  * 00 
.Ob3 5 . 9 9  .oo 
.Ob3 5.99 -00 
.063 5.99 .oo 
2.99 .oo 
5.99 .oo 
5.99 - 0 0  
5.99 e 0 0  
5.09 .OO 






L D N G I T U O I N 4 L  S T 4 R I L I T Y  4 x 1 s  4 N O  L 4 T E R A L  B D O Y  A X I S  D A T A  
A L P H A t Q E G  J C L  CO c p c  CRN C Y M  
- 5 . 0 3  
-3.05 
-1.17 
. 14  
1.06 
2.02 






14.10  1.30 2.4679 .159L -.e446 -.0072 .C131 
16-05 1 - 3 1  2.5256 .2200 -.9215 - . 0 1 4 4  .OO5b 
la.13 1 . 3 1  2.5532 -2827 -1.0559 -.0012 .0114 





1 . 3 0  
1.30 
1 . 3 1  
1 .30 
1 .30  
1.30 
1.30 



















. O Z b O  
,0271 
.0410 




- 1 5 6 8  
-0506 





















- 0 0 8 8  





. 0 1 2 8  
.0132 
.0174 
L O N F I T U O I N P L  S T A R I L I T Y  4 x 1 s  A N 0  L P T E R A L  B O D Y  A X I S  D A T A  








3 . 0 8  






1 8 . 2 4  
20.03 
.q3 
. 9 3  
.93 
-93 
* 9 3  
e 9 4  
.94 
.94 








L 2 N G I T ' I O I N 4 L  S 








4 . 1 3  1.29 


















-.3780 -. 3679 
-.2957 
-.3094 
- e 3 0 6 3  
- A 0 1 1  
-.2808 
- . 2 P 8 8  
-.2771 
-.2550 

















- 1 . 4 4 2 8  
-.e147 et163 
-.0141 .Ol65 
-.0130 . I l l 0 5  
- e 0 0 4 1  a0146 
-.On18 .0176 
-.OObZ .013b 





- .0046 .0170 
-.0097 -0173 
-.0091 -0147 
e0040 e 0 3 0 4  
-0107 -0285 
A 8 I L I T Y  4 x 1 s  AND L b T F R 4 L  B O D Y  A X I S  D A T A  
C L  r o  C P U  CPM C Y Y  
.1631 -.0457 -8828 -.OC94 ,0243 
.2615 -.a152 -5756 -.0095 .0218 
.1ZEC . 0400  .0750 -.0097 -0206 
-2825 .0492 - . 0 3 2 0  -.0128 .0215 
.4215 .0+95 -.1197 -.0102 . C Z l b  
.6423 .0431 - . 2 4 5 0  -.0105 - 0 2 2 1  
7.93 1.29 1 . 8 4 8 8  .Or30 - .3969 -.0102 -0237 
10.00 1.29 2.0507 .lo77 - . 5 4 3 1  - .0093 .0197 
17.19 1 . Z R  2.3035 . I328 -.7249 - . 0 0 6 9  .0212 
14.02  1.29 2.4570 - 1 6 8 8  -.E375 -.0120 .0194 
1 6 - 0 1  1.29 2.5364 ,2256 - . 9 2 3 3  -.0167 .0174 
19.13 1.29 2.5633 .2858 -1.0960 -.OC6Z -0171 
20.07 1.29 2.5960 . 3784  -1.2263 .0095 .0300 
L f l N S I T U D I N A L  S r 4 3 I L I T Y  A X I S  4 q O  L A T E R A L  B q D Y  A X I S  D 4 T A  




























e 9 1  
.91 
. 91  
.Q1 
.91 
-.2212 - . 4 b 3 3  
.2457 -.3903 
.6547 -a3721 
. E 3 6 3  -.3503 
l.Ci22.S - e 3 6 0 3  
1.1388 - e 1 8 0 4  
1.2547 - . 3 6 9 5  
1.3816 -.397b 
1.6452 -.3999 
1.8579 - . 9691  
2 .C899  -.34qo 
2.3023 -.3391 

































- . C O R 0  
. e 0 4 1  
.0121 
- 0 1 3 4  





. 0 2 0 4  
-0179 
.Ol09 




. O Z b O  
.0271 
.oini 
C S F  
-.0374 
-.0357 
- . 0 4 4 2  
- .0283 






- . 0338  




- . 0 2 9 3  

















C S F  


























- .Ob48  






T E S T  NUMBER 2 8 4  
L I D  ti18 
4.03  .587 
- 2 0 . 6 6  -590 
8 9 . 8 9  .594 
-139.42 .596 
60.42  .bo0 
49.57 .502 
52.07 . 604  
22.14 .b12  
18.52 -516 
19.93 .520 
1 5 . 4 8  .b25 
11.48 .529 
9.03 . 6 3 4  
6.82 - 6 3 8  
242.73 .5qe 
40.12 .hoe 
T E S T  N U M B E R  2 8 4  





- 3 . 3 0  . 5 9 8  







- 1 4 . 1 4  .625 
- 2 4 . 0 5  .62g  
- 3 8 . 8 1  . 5 3 4  
b 4 . 6 P  .b38 
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8 0 . 3 2  - 5 9 6  
23.05 -600 
2 6 . 0 8  .bo2 
28.69 .bo4 
3 8 . 1 3  .bo8 
25.32 .biz 
13.05 . 5 l b  
17.35 . 6 2 1  
14.53 .625 
11.24 .629 
8.97 . 6 3 4  
b.6b .b3P  
30.92 .59e 
T E S T  N U * ? E R  ? E 4  
L I D  t110 
- 4 8  .587 
- . 6 3  .590 
- 1 . 7 6  ,594 
-2.33 - 5 9 6  
-2.84 .59@ 
-2.99 .bOC 
-3 .40  . b o 1  
-3.47 - 6 0 6  






- 1 3 . 4 6  - 6 3 3  
-44.62 .53R 
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R U N  N U M R E R  737 
M A C H  a , p s ~  B E T L . O E G  
S T 4 R I L I T Y  A X I S  A N 0  A T E R A L  OOY A X I S  n b T b  
C Q F  C Y M  
- .015R .0252 
- . 0 1 1 4  . 0 2 > 4  
- . 0 0 7 6  . 0 2 7 4  
-.OOP7 . 0 1 9 7  
- . 0 0 9 5  . 0 2 4 3  
-.OOPb ,0232 
- . O l l I R  . 0 2 0 8  
T E S T  N U M B E R  2 8 4  
L I D  H / 8  
4.82  .587  
4 1 . 9 3  .590  
-93 .78  .594 
-76 .69  .596 
1 8 3 . 8 6  .59P 
1 1 b . 0 5  .bOO 
b5.58  - 5 0 2  
7 6 . 4 8  .bo4  
1 1 1 . 2 5  .bot 
3 1 - 1 4  - 5 1 7  
3 1 . 4 8  .bib 
2 3 . 0 7  .b2O 
2 0 . 8 2  - 6 2 5  
l b . 0 9  - 5 2 9  
12.Y1 .633 
8.11  .638  
. n e 9  
. O P 9  
. O P 9  
. O P 9  
. O R 9  
. O P O  
. O P P  
. O R 9  
. O R 9  
. O R 9  
. O R 0  
. n e 9  
1 1 . 9 8  .nn 
1 1 . 8 7  . o n  
i i . q n  . o o  
11.9R . o o  
1 1 . 9 8  . o o  
i i . 9 n  . o o  
1 1 . 9 P  . o o  
l l . 9 P  .on 
l l . 9 P  .on ~~ 
11.9R . o o  
1 1 . 8 7  .no 
1 1 . 7 0  .on 
~ 0 8 9  l l . 7 h  .on  
. O P 9  1 1 . 7 6  .00  
. O P O  1 1 . 7 5  . o o  
.OR8 1 1 . 0 4  . 00  
R U N  P I l J * R F R  ? 4 7  
M b C H  ' J p P S F  R F T 4 , n E C .  
.Ob4 
.Ob4 










. O b 3  
.Oh3  
. O b 4  
.Oh4 
6 . 1 0  .on 
6 . 1 0  . n o  
0.10 . o o  
h . 1 0  . o o  
b . 1 0  .on 
5 . 5 9  .oo  
5 . 9 9  .on  
5 . 9 9  . o n  
5 . 9 9  .on 
5.91)  .no 
5 . n ~  . n o  
5 . 9 9  .no 
5."R .no  
5 . n R  . o n  
h . 1 0  .no 
6 . 1 0  .no 
O I I N  N ( I M R f 9  ?4R 
M b C H  P , P \ F  R r T d p R F C  
. o ~ o  i 7 . n o  .on 
.090 1 7 . o u  . o n  
. O R 9  1 1 . W  .oo  
. 0 9 0  1 7 . 0 9  . n o  
.oqo  1 2 . n 9  .oo  
.090 1 7 . 0 9  - 0 0  
.090 1 1 . 9 8  . 0o  
.o90 1 1 . 9 R  .no 
. 0 9 1  1 7 . 7 0  . o n  
.090 1 7 . 0 9  . O O  
. 0 9 1  1 2 . 7 1  . on .oqo i ? . c q  .on  
.nqo 1 7 . 0 9  . o n  
.090 1 2 . 0 9  . un 
. o w  1 1 . 0 ~  .no 
. o q o  i 7 . n ~  .on 
. 0 h4 
, 0 6 4  
.Oh4 
.O64 . 0 h4 








. O h 4  
. O h 4  
. n h 4  
5 . 9 9  
6 . l l l  
5 . 9 9  
5 . 0 9  
5 . 9 9  
5 . 9 9  
5 . v <? 
h . 1 0  
5 . Q O  
5 . 9 u  
(-.. 1 0  
L , . Q I >  
h.11) 
= . '1 c1 
5 . ' 1 9  
I .  9 v  
. n o  
.on 
.on 
. ~ n  
.@O 
. G O  
. 110 
. @ O  
.on 
. n o  
.on 
. o n  




L O Y  G I T 'J  D I N 4 L 
b L P H P t P E 6  J 
- 4 . 9 9  l . 2 R  
- 2 . 9 R  l . 2 d  
- . 9 0  1 . 2 7  
.n7  1 . 7 8  
- 9 9  1.2R 
7 .17  1 .28  
3 . 0 2  1 . 2 8  
4 . 0 9  1 . 2 8  
6 - 1 7  1 . 2 8  
8 . 1 7  1 . 2 8  
1 0 . 0 0  1 . 2 8  
1 1 . 9 7  1 . 7 7  
C L  C[I 
- . 1 6 9 3  - .0351 
, 2 6 3 7  . 0 0 b 3  
. b e l l  - .0073 
. 7 8 0 9  -.0102 
- 9 7 8 b  . 0 0 5 2  
1.147R . O D 9 8  
1 . 2 5 2 9  .0191 
1 . 3 8 0 8  . O l e 1  
1 . 6 4 5 3  . 0 1 4 8  
1 . 8 6 6 7  . 0 5 0 3  
2 .0640 . 0 b 5 b  
2 , 2 7 0 9  . 0 9 8 7  
2 . 4 5 3 1  . 1 1 7 8  
C P H  
. e 9 2 1  
. 5 8 1 2  
. 3 4 1 7  
. 3 4 0 8  
. 2 1 1 7  
, 1 3 3 9  
.0231 
-.0333 
- . 1 9 6 4  
- .3602 
- e 4 9 9 4  
- .b172 
- . o i 3 ~  . 0 2 2 n  
- . 0 1 3 7  .G221 
- . 0 1 1 4  . O 2 4 9  
- . o r 9 1  . 0 2 3 0  
- . 0 1 0 7  . O l P 5  
- . 0 1 0 6  . 0 2 5 0  
- .0142 . 0 1 b 3  
-.OO5h . O l R d  
. o n 1 1  . 0 3 0 3  
14 .06  1 . 2 7  ~~ - . 7 8 3 8  
15 .94  1 . 2 7  2 . 5 4 7 3  . 1 5 8 4  -.PO15 
1 7 . 9 4  1 . 2 7  2 . 5 3 2 6  . 1 9 7 7  - 1 . O l b 8  
19.00 l . Z b  2 . 5 9 6 5  . 3 2 0 2  -1.193R 
L ' I N G I T I I ' l I k 4 L  ~ T 4 B I L I T Y  A X I S  A N D  L A T E R b L  R O O Y  A X I S  O b T b  
I L P H A p n E G  J C L  t o  C P M  c p n  C Y 1  
- 4 . 9 1  - 9 3  -.Ob00 -.Ob81 . 7 0 8 0  - . 0 1 3 1  . 0 4 3 9  
-7.R9 . 9 3  . 3 7 7 1  -.O22b . 4 0 1 7  -.0163 - 0 4 4 1  
- 1 . 0 4  . 9 3  . 7 n i i  . 0 2 7 6  . z o 3 7  - . o n 1 8  .0403 
.15 . ~ 3  . 9 3 3 4  . n i o o  . 0 7 3 9  - .0025 . o 4 3 9  
1 . 1 5  . 9 3  1 . 0 7 4 7  . 0 1 9 0  - . 0 0 5 9  .0009 . 0 4 4 9  
7.18  .PZ 1 . 2 7 4 2  - . 0 1 3 1  - . I 1 2 9  . 0 0 5 5  . 0 4 b b  
3 . 0 3  .9? 1 . 3 4 7 6  . 0 0 5 4  - . 1 5 1 0  - . 0 0 1 7  . 0 4 4 5  
3 . 9 9  .92  1 . 4 b 0 1  . O S 8 0  - . 2 4 2 5  - . 0 0 0 9  .C451 
6 - 2 1  . 9 1  1 . b 5 6 8  .0142 -.3442 . 0 0 0 5  . 0 4 7 0  
8 . 1 7  .97 1.R940 . 0 2 1 0  - .5282 -.OO25 . 0 4 b 8  
10.78 e 9 2  2 . 1 4 2 2  - 0 5 6 0  - .6773 . 0 0 2 8  -0495 
11.OA . 9 3  2 . 2 5 4 0  . 0 5 9 0  - . 7 7 2 7  . 0 0 1 0  . 0 4 7 3  
1 4 . 0 7  . 9 7  2 . 4 4 9 7  . l o 3 6  - .PZ04 - . 0 0 0 5  . 0 4 7 0  
1 h . 1 7  . 9 2  2 . 4 9 4 7  . I 7 1 5  -1 .Oh8l  - .OOlb  .OkbO 
IH.1" .94  2 . 4 8 6 3  . 2 1 7 2  - 1 . 1 1 9 0  . 0 1 4 4  . C b l B  
7 0 . 0 1  .95 2 . 5 0 9 0  - 3 4 0 7  -1 .2857 .O222 .Ob96 
L n N (  l I l l U I N 4 L  S T A R I L I T Y  A X I S  AND L b T E P A L  B O D Y  b X I S  O b T A  
A L P H b r P F G  J C L  c o  C P N  C P M  C Y M  
- 5 . 0 7  1.7R - . f l h O P  . 1 2 1 2  . 7 7 5 0  - . 0 0 7 1  . 0 1 4 8  
- ' e97  1 . 7 1  . 3 1 2 7  . 1 3 3 8  .5ObO -.0098 . 0 1 3 5  
-1 .04  1.30 - 7 1 6 7  - 1 5 2 3  . 2 9 3 8  -.OCZ3 . 0 1 3 5  
.OR 1 . 3 1  . P 9 9 2  . 1 5 2 7  . 2 1 1 2  - .0050 . 0 1 1 7  
1 - 1 5  1 . 3 1  1.06911 . l b Z 4  . 0 7 0 2  - . 0 0 1 0  . 0 1 2 9  
Z . Z h  1 . 3 1  1 .19R7 . 1 4 7 2  - .009b .On15 . 0 1 2 1  
4 . 1 0  1 . 3 1  1 . 4 R 5 1  . I 9 4 4  - . 1 9 0 9  - . 0 0 3 b  . 0 1 5 0  
b e 1 1  1 . 1 2  1 .660e  - 1 8 5 9  - . 3 1 7 7  - . 0 0 2 3  . 0 1 4 7  
1 0 . 0 5  1 . 3 1  2 . 1 3 4 b  .2kRb -.b28R - . 0 0 0 4  .OlbO 
1 1 . 9 8  1 . 3 2  2 . 3 1 2 9  .ZbO2 - . 7 5 7 1  - . 0 0 0 1  . 0 1 7 9  
1 . 0 0  1 . 3 0  1 . 7 4 3 0  . I R I S  -.0083 - . o o i 4  . o i + 4  
8 . 0 7  1 . 3 1  1 . 9 7 4 4  .2118 - . C R ~ Q  - .ooo5 .oi55 
~~ . ~ 
1 4 . 1 9  1 . 3 1  2 . 4 7 1 6  . 2 9 2 2  -.Rb47 . 0 ( lG9  . 0 1 b 3  
l h . 1 7  1 . 1 1  2 . 5 1 9 9  . 3 5 4 3  - .9975 - .0084 . 0 1 4 0  
1 7 . 9 9  1 . 3 1  2 . 5 3 7 9  . 4 1 8 5  - 1 . 0 b 0 9  - . 0 0 2 0  . 0 2 1 0  
7 0 . 7 4  1 . 3 2  2 . 5 3 4 1  . 4 9 0 4  -1 .1561 . o i 5 5  . 0 3 i o  
L l ' V C I T I I D I N 4 L  S I A H I L I T Y  A X I S  4 N 0  L A T F R A L  R l D Y  A X I S  O A T b  
A L P b i h r n E ?  J C L  C D  C P W  r e y  C Y ?  
-5 .06  .VZ - .1411 -.0950 . E 3 3 7  - . 0 1 1 5  - 0 2 1 6  
-3 .04  
. C H  
1 . 1 1  
? . l <  
1 . 5 3  
4.03  
h . 1 7  
R.20 
1 0 . 7 0  
1?.0?  
-1.04 
- 0 7  . 3 0 0 4  
. v 3  . 7 ? 6 1  
. 9 3  - 9 0 4 4  
a 9 2  1 . 0 7 1 0  
. 9 2  1 . 1 7 R 8  
. 9 L  1 . 3 0 4 8  
. 9 3  1 . 4 1 9 4  
. U ?  1 . 6 9 9 9  
.93 1.R733 
. * 7  2.31tlZ 





- . 0 4 7 4  
- .0071 
- .007b 
- . 0 2 9 3  
.0099 
.004n 
. o b 0 4  
, 5 1 9 1  - . o u 3 1  . 0 1 7 5  
. 2 9 5 3  . 0 0 1 2  . 0 1 7 b  
. 2 0 7 1  - . 0 0 0 b  . O l b 9  
- 1 1 0 b  . 0 0 1 2  a 0 1 8 7  
. 0 1 7 3  .OO5b - 0 1 9 5  
- . 0 3 7 3  - . 0 0 3 1  . 0 1 8 8  
- . 1 3 7 3  . 0 0 7 4  .0204 
- .2809 . o n 5 1  . o z o 9  
-.441Y . 0 0 9 1  . 0 2 2 2  
- . 5 5 9 5  . 0 0 > 7  mOlb3 
- . 7 2 9 b  . 0 0 P 7  .02UP 
1 4 . 0 4  .04 7 . 4 1 9 1  .OR70 -.8Z94 . U O 3 0  . 0 1 4 3  





- . 0 7 2 2  
- .0729 
- .Ob@5 
- . 0 7 2 7  
- .Ob40  
- . 0 7 4 7  
-.Ob95 
-.Ob29 
- . 0 7 1 3  
-.Ob33 
- . 0 > 7 8  
- . 0 7 0 5  
C S F  
. 0 1 2 3  
. 0 0 8 3  
. 0 1 5 1  
- 0 0 4 4  
- .0012 
, 0 0 0 7  
.0033 
. 0 0 1 1  
.0039 
. 0 0 3 1  





- . 0 4 0 4  
C S F  
. O l b 3  
. 0 0 8 3  
. O l b 5  
. O l b 3  
. 0 1 2 3  
. 0 1 7 3  
. 0 1 7 7  
, 0 0 7 6  
. 0 0 5 2  
. 0 0 8 9  
. 0 0 4  3 
- . 0 0 7 6  
- . 0 1 3 b  
- . o l e 7  
. o i n i  
- .ooni  
C S F  
. 0 7 7 3  
. 0 8 4 0  
.OR82 
.Ob41 
- 0 8 3 8  
.OR05 
. 0 7 5 1  
. 0 7 b 4  
, 0 7 4 4  
.ObR5 
. 0 8 4 2  
- 0 7 3 9  
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L I D  h18 
.88  .587  
-1b .72  - 5 9 0  
2 5 . 3 6  - 5 9 4  
9 3 . 1 1  .59b  
56 .52  . 5 9 8  
- 9 3 . 4 8  .boo 
251.bO .a02  
2 5 . 1 9  - 6 5 3  
1 1 6 . 9 8  .bOP 
90 .23  . b l ?  
38 .22  e 6 1 0  
38 .20  .620  
23.b4 - 5 7 4  
1'1.55 . b 2 9  
11 .45  .b34 
7 . 3 6  .b38  
T E S T  N U M B C R  284 
L I O  1119 
- .bo .587  
2.34 .590 
4.72 .594  
5 .89  . 5 9 b  
b .59  - 5 9 8  
8 . 1 4  . b o 0  
7 . 4 1  .bo1  
3.35  .bo4 
9 . 0 4  .bo8  
9 . 1 1  . b l 2  
9 .59  .bib 
R.89 .h26  
8 . 4 6  a b 2 5  
7 . 1 1  .b79  
b.Ob . 6 3 3  
> . 1 1  a b 3 8  
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R U N  NUMSFR 2 5 1  
M A C H  O I D 5 F  R c T A , O F G  
LONGITUDINAL STARIL ITY A X I S  A N O  L A T E R A L  e o o Y  AXIS D A T A  T E S T  NU'BER 2 8 4  
L I D  mi8 
- . 6 9  .587  
2 .14  . 5 9 C  
5.20  . 594  
6 . 8 6  . 5 9 6  
7.48  .598  
7 . 2 3  .500 
7 - 6 7  - 6 0 2  
9.74 . 5 0 4  
a .b4  .bo8  
1U.73 . b l 2  
3 .18  . b 1 6  
A L P Y A i D E G  J 
-4 .95  1 . 3 0  
- 3 . 1 2  1 . 3 1  
- . 96  1 . 3 0  
. O B  1 . 3 0  
C L  
- . O b 9 1  
. 2 9 3 6  
. b e 8 3  
, 8 7 9 4  
1 . 0 1 1 8  
1 . 1 7 6 6  
1 . 2 9 0 7  
1 . 4 3 4 9  
1 . 6 5 4 2  
1 . 8 9 5 0  
2 .1234 
2 . 3 F 8 3  
2 . 4 7 6 8  
2 . 5 0 6 8  
2 . 5 5 3 1  
2 .5371 
C P R  
.E233 
- 5 6 5 6  
- 3 3 2 2  
- 2 4 7 6  
. 1 4 1 0  
.Ob46 
- . 0 2 4 9  
- . l o 4 8  
- . 2 4 0 6  
- . 4 2 5 3  
- .5856 
- .6993 
- . 0 3 9 8  
-.916R 
-1 .0282 
- 1 . 1 1 0 1  
C Q *  C Y ?  
. 0 0 1 4  - . 0 1 2 1  
e0110 - . 0 1 2 3  
. 0 0 4 7  - . D l 4 7  
. 0 0 9 5  - .0129 
C S F  
. 0 9 4 5  
. O 9 l b  
.0946 
. 0 9 6 2  
. 0 9 0  3 
. 0 9 0 9  
- 0 9 0  E 
. 0 9 2 4  
- 0 9 0 7  
.0930 
. O B 6 2  
. 0 9 0 8  
. 0 7 3 9  
. 0 7 7 8  
. D E 4 1  
. 0 5 6 9  
C S F  
. o i n 4  
- 0 2 5 8  
- 0 2 0 5  
- 0 1 6 7  
. 0 1 1 7  
. 0 2 1 3  
- 0 2 4 3  
. 0 1 4 9  
.0198 
. 0 2 5 3  
. D l 1 4  
. 0 2 2 6  
. 0 2 0 5  
. 0040  
,0048 
. o i n 3  
C S F  
. O l b 0  
- 0 1 3 3  
- 0 2 4 9  
. n l h h  
. 0 2 0 3  
. 0 1 6 6  
. 0 1 8 3  
. o l e 7  
- 0 1 8 3  
- 0 1 2 3  
.0132 
. D O 9 6  
. 0 1 1 9  
. 0 1 1 1  
- 0 1 2 5  
.0033 
C S F  
. 0 0 7 v  
. 0 0 5 8  
.0130 
- 0 1 3 7  
.0096 
. O l l b  




. 0 0 1 b  
- . 0 1 0 4  
.oooo 
. 0 1 1 0  
. O O l b  
. o o n 8  
.090 11.98  . o o  
.009 l l . R 7  -00 
.OPO 1 2 . 0 9  .no  
.090 1 1 . 9 8  .oo 
.090 1 1 . 9 8  .oo 
.OB9 1 1 . 8 7  .oo 
-090 11.9fl -00 
.090 1 2 . 0 9  .oo 
.090 1 2 . 0 9  .oo 
.089  1 1 . 8 7  .OD 
.090 1 2 . 0 9  . o n  
.090 1 2 . 0 9  .DO 
.090 1 1 . 9 8  . o o  
.090 1 2 . 0 9  .oo 
-089 1 1 . 8 7  . o o  
.091 1 2 . 2 1  . O D  
1.11 1 . 3 0  
1.93 1.30 
3.00 1.30 
. 0 0 5 4  - .0132 
. 0 0 3 1  - .0132 
. 0 0 7 3  - .0127 
4 . 0 3  1.31 . 0 0 3 9  - .Dl42  
5 . 9 1  1 . 3 1  
8 . 2 0  1 . 3 0  
9.98 1 . 3 1  
1 2 . 1 3  1 . 3 1  
1 4 . 1 1  1 . 3 1  
1 6 . 1 7  1 . 3 2  
1 8 . 1 0  1 . 3 1  
~ 
. 0 0 1 5  - . 0 1 4 9  
. 0 0 1 3  - . 0 1 1 3  
. D O 6 4  - .C113 
.DO55 - .0114 
. 0 0 5 9  - 9 0 0 9 8  
- . 0 0 4 2  - . 0 1 5 6  
. 0 0 5 4  - . 0 1 1 5  
. 0 1 3 6  . 0 0 1 7  
9 . 8 3  . b 2 1  
8 .72  .b25  
7 .53  .629  
6 . 3 1  . 6 3 4  
5.4U . b 3 9  2 0 . 2 4  1 . 3 3  
RUN N U R R F 9  2 5 3  
M A C H  9 , P S F  
.Ob4 6 . 1 0  
.Ob4 6 - 1 0  
.Oh4 6 . 1 0  
.Ob3 5 . 9 9  
.Ob3 5.99  
.Ob3 5 . 9 9  
.Ob3 5 . 9 9  
-063 5.99  
.Ob3 5 . 9 9  
- 0 0 3  5 . 9 9  
. 0 6 3  5 . 0 9  
.Ob3 5 . 9 9  
- 0 6 3  5.R0 
.Ob5 6 .22  
- 0 6 4  6.10 
, 0 6 3  5 . 9 9  
L ' 3 N F I T U D I N A L  S T A 8 I L I T Y  A X I S  A N 0  f l O Y  A X I S  O A T A  
CPM C Y Y  
T E S T  NUM9FR 2 8 4  
L I D  h18 
.05  . 5 8 7  
-1.09 . 5 9 1  
-2.2L . 5 9 4  
-2 .91  , 5 9 7  
-3 .03  - 5 9 9  
-3.96 - 4 0 0  
-4 .29  . b o 2  
-4 .56  . bo4  
-5.30 .bo8 
- 5 . 6 0  - 5 1 2  
- 6 . 9 7  .b17  
-8.39 - 6 2 1  
-10 .00  - 6 2 5  
-14 .82  . 5 2 9  
-1b.99 .b34  
- 1 2 5 . 5 6  . 4 3 9  
A T E R A L  
CPM 
. 2 1 2 9  
- . 0 9 4 8  
- .2785 
- . 3 8 9 8  
h L P H A r O E G  J C L  
-5 .06  . 9 3  - . 0 2 3 5  
-2 .97  .93 . 4 3 3 3  
-1.04 . 9 3  .R046  
. ll  . 9 2  1 . 0 4 P 1  
1 . 1 5  - 9 2  1 . 1 6 6 1  
2.07 .92  1 . 2 8 6 4  
2 .96  .93  1 , 4 2 4 5  
3.99 .93 1 . 5 1 1 4  




















- . 3 b l l  




- . 0 1 2 5  -.0018 
- . 0 0 7 1  -.0019 
- . 0 0 0 5  -.OD28 






- . E 6 8 9  
-e9322 
-.2519 -1.0000 
-e1712 -1 .0209 
-.1533 -1.0986 
- .0209 -1 .1981 
- .54qn 
- . 0 0 2 2  -.0028 
-.OD42 - . 0043  
- . O D 3 4  - . 0 0 4 4  
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-3 .06  * * * *  e 3 8 4 1  - 2 3 4 2  .3993 -.01b6 . 0 2 7 9  - .0712 
-1 .13  I*** e 7 4 0 9  - 2 5 6 5  .E089 - .0124 . 0 2 7 3  -.Ob72 
- . a 5  * * I *  -937A ~ 2 4 6 1  .lo12 - . 0 0 8 3  . 0 2 5 9  - .Ob50 
1 . 2 1  * * * *  1 . 1 0 6 5  ~ 2 4 2 8  - 0 1 9 5  - . 0 0 7 8  .O262 -.Ob35 
T E S T  NUWQER 2 8 4  
L I O  i l B  
. 1 4  .590 
1 .64  .594  
2.89  - 5 9 7  
3 . 8 1  - 5 9 9  
4 .56  .bo1  
4 .56  .bo3  
4.96  ~ 5 0 5  
5 .22  .507  
6 . 0 7  e 6 1 1  
6 .48  .615  
6 . 4 7  e 6 1 9  
6.30 -523 
h.36 , 5 2 8  
5 .52  - 6 3 2  
4 .90  .637  
3.98 - 4 4 1  
M A C H  
.091 
.091 














O t D S F  B E T A r O E G  
1 2 . 2 1  .oo  
1 2 . 0 9  .oo 
1 1 . 9 8  .oo 
11.98 .oo 
17.21 . oo  
1 2 . 0 9  .oo 1.91 
3 . 0 5  
4 . 0 5  
6 . 0 4  
8 . 1 1  
* * I *  
* * * *  
I*** 
* * * *  
*I** ****  
****  ****  ****  
I * * *  
* I * *  
1 . 2 1 3 4  
1 . 3 5 0 2  
1 . 4 5 2 1  
1 . b 9 1 6  
1 . P 9 7 2  
2 .1043  
2 . 2 9 8 2  
2 . 4 4 8 1  
2 . 4 8 9 2  
2.4R5P 
2 . 4 4 8 7  
.2b59 - . 0 2 7 2  
- . l o 7 5  
- . 1 7 3 b  
- a 2 9 5 7  
-.4220 -. 5 5 0 1  






- . 0 0 8 5  
- .0080 
. 0 2 7 4  - a 0 7 1 9  
.O2bB -.Ob74 
.0269 - .Ob22 
. 0 2 5 0  - . O b 4 0  
.O27b - . 0 7 0 0  
- 0 2 8 1  -.Ob95 
. 0 2 9 6  - . 0 7 0 3  
. 0 2 7 1  - . 0 8 0 4  
. 0 2 3 4  - . O n 2 9  
. 0 2 2 5  - . 0 7 8 1  
. 0 2 7 b  - .0780 
~ - .  
1 2 . 0 9  .oo 
1 2 . 0 9  .00 
11.98 .oo 
-..
. 2 7 2 4  
. 2 7 8 2  
.27R9 - . I l l10  
- .OOBB 
-.0054 
- . 0 0 4 4  
- . 0 0 9 0  
- . o l e9  
- . a 1 0 5  
.0003 
11.98 .oo 
1 2 . 2 1  .oo 
1 2 . 0 9  . oo  
1 2 . 0 9  .oo 
1 2 . 0 9  .oo 
1 1 . 4 8  .oo 
1 2 . 0 9  .oo 
. 2 9 2 9  
- 3 2 5 4  
. 3 6 4 8  
- 3 8 5 0  
. 4 5 1 2  
. 5 0 7 8  
a 6 1 4 7  
1 0 . 1 5  
1 2 . 0 4  
1 4 . 0 9  
1 6 . 0 4  
1 9 . 1 6  
1 9 . 9 1  
R U N  NUMBER 2 7 9  
M A C H  P I P S F  E E T A P D E G  
.091 1 2 . 2 1  * 00 
~ 0 9 1  1 2 . 0 4  .oo 
.091 12.04  .oo  
.091 1 2 . 0 9  .oo 
.091 1 2 . 2 1  .OO 
L O N G I T U D I N A L  S T A B I L I T Y  A X I S  AND L A T E R A L  B O D Y  A X I S  O A T A  
b L P M A r D E G  J C L  c o  CPN CRM C Y Y  C S F  
T E S T  N U M q E R  E 8 4  
L I D  H i e  
. 2 5  .586 
1.69 , 5 8 9  
3 .27  .592 
3.96 , 5 9 4  
4 . 4 9  .597  
5.08 , 5 9 8  
5 .12  .boo 
5.53  - 6 0 3  
b.32  .606 
6 - 7 1  . 5 1 1  
6.81  .615 
6 - 4 6  .619 
6 . 4 1  - 6 2 3  
5.69 . 628  
4.45 - 6 3 2  












l l . A 9  
1 4 . 1 3  
* * * *  
I*** 
* * * *  
I*** 
- 1 9 5 3  
. 2 1 2 2  
e 2 3 2 6  
- 2 3 3 4  
.24OA 
. 2 3 9 5  
- 2 5 9 5  
- 2 6 5 4  
. 2 6 9 5  
, 2 7 9 7  
- 3 1 0 4  
. 3 5 0 6  
. 3 7 9 3  
- 4 3 4 1  
a 5 0 5 8  
- 5 8 9 5  
. 6 3 3 7  -.0099 
-.0127 
- . 0 0 6 0  
- . G O 6 0  
- .0067 
- . 0 0 7 1  
- . 0 0 3 6  
- . 0 0 6 7  
-.0061 
- . 0 0 4 3  
- . 0 0 5 7  
- . 0 0 8 2  
- . 0 0 4 5  
- . O l 4 9  
- . 0 0 7 1  
.0008 
- 0 1 8 9  - . 0 4 2 3  
.O19b - . 0 4 8 5  
- 0 1 7 1  -.0411 
. 0 1 7 0  - . 0 3 9 7  
. O l b 3  - .0359 
. 0 1 5 9  - . 0 3 5 5  
. 0 1 7 1  - . 0 4 2 1  
. 0 1 b l  - .0447 
. 0 1 7 9  -.0414 
e 0 1 9 5  - . 0 4 9 8  
.0193 - .0485 
. 0 1 6 7  - . 0 4 4 5  
.4120 
. 2 0 7 7  
. l o 8 1  











. 7 5 9 6  
- 9 2 3 8  
1 . 0 8 2 2  . . . .  * * * *  * * * *  ****  
****  
* * * *  * * * *  * * * *  
****  * * * *  
I * * *  * * * *  
.091 1 2 . 0 9  .oo 
. 0 9 1  1 2 . 0 9  .oo 
.091 1 2 . 0 9  e o 0  
.090 1 1 . 9 8  . oo  
1 . 2 1 6 9  
1 . 3 2 9 9  
1 . 4 6 6 6  
1 . 7 0 2 6  
,090 1 1 . 9 6  .oo 
.090 l l . f l 7  .oo 
e091 1 2 . 0 9  eo0 
1 , 8 7 6 9  
2 . 1 1 4 5  
2 . 2 7 0 8  
.091 1 2 . 0 9  * 00 
e 0 9 0  11.98 . oo  
~ 0 9 0  11.9R .oo  
-091 1 2 . 0 9  .oo 
2 . 4 3 0 6  
2.4709 
2 . 5 0 1 8  
2 . 4 7 9 3  
- 0 1 7 7  - . 0 5 1 9  
.0091 - . 0 4 3 2  
.00?5 - .0472 
- 0 1 2 6  - . 0 3 9 5  
l h . 0 8  
18.08 
20.10 
R U N  N U M n E R  2 8 0  
M A C H  P I P S F  4 F T A P O E G  
,091 1 2 . 2 1  .oo 
. 0 9 1  1 2 . 2 1  .oo 
L O N G I T U O I N A L  S T A B I L I T Y  A X I S  AN0 L A T E R A L  E q O I  A X I S  O A T A  
b L P H A t D E G  J C L  c o  C P N  C P M  CYL( C S F  
8.00 ****  1 . 7 6 9 6  - 1 6 7 5  - . 6 8 0 0  - . 0 0 5 3  , 0 1 3 6  - . 0 3 9 8  
7.96  ****  1 . 7 5 3 9  - 1 9 8 2  - .5953 - . 0 0 8 7  . 0 1 2 2  - . 0 3 8 5  
7 . 9 3  ****  1 . 7 8 2 8  - 2 2 8 7  - . 5 3 1 1  -.0109 . 0 1 4 3  - . 0 4 2 1  
8.07  * * * *  1 . 7 6 2 8  - 2 1 6 9  -.4704 -.0118 . 0 1 4 8  - . 0 4 8 3  
A.07 * * * *  1 . 7 4 4 5  a 2 3 2 2  - . 3 9 9 6  - a 0 0 8 4  . O l e 0  - . 0 5 1 1  
8.04 ****  1 . 7 3 7 3  - 2 4 0 4  -.3712 - .0051 .0169 - . 0 3 7 5  
T E S T  N U M B E R  7 8 4  
L I D  Y I B  
10.57  .a89  
8.85  .130 
7.79 .199 
8.13 - 2 6 8  
7 . 5 1  - 4 0 4  
7.23 - 5 4 2  
. 0 9 1  1 2 . 2 1  . O O  
.091 1 2 . 2 1  .oo 
. 0 9 1  1 2 . 0 9  .oo 
.091 1 2 . 0 9  .O@ 
RUM N U M R E R  2 9 5  
M A C H  P I P S F  R E T A t O E G  
- 0 6 4  b.10  .oo 
. O b 4  6.10 .oo 
.Ob4 6 . 1 0  .oo 
. O b 4  6.10 .oo 
T E S T  NU'4BER ?44 
L I D  d / B  
- 2 8  a587 
-1.43 .590  
- 2 . 5 1  - 5 9 4  
- 4 . 0 2  - 5 9 6  





-28 .01  .b21 
2 2 0 . 0 7  , 6 2 5  
71.92 - 6 2 9  
19.86 . b 3 4  
1 0 . 7 6  - 6 3 8  
-10.09 .6oe 







6 . 0 2  
8 . 0 8  
1 0 . 1 6  
1 2 . 2 4  
13.99 
16.09 
l P . 2 5  
1 9 . 9 6  
. 9 7  
. 9 7  
. 9 7  
. 9 7  
- .0702 
. 3 4 9 4  
. 6 9 9 2  
,9149 
- .2546 - 5 4 7 2  
. 3 7 1 8  
. 2 0 9 1  
- 1 3 1 5  
.oooo 
-.0018 
. 0 0 2 8  
- 0 0 5 3  
. 0 0 5 8  
. 0 0 9 5  
. 0 1 0 8  
.0062 
- 0 0 5 7  
- 0 0 8 5  
. 0 @ 3 9  
- . 0 0 0 7  
- . 0 0 5 0  



















. 0 1 7 1  
, 0 1 6 7  
- 0 1 7 6  
-0144 
-0114 
e 0 0 6 5  
-0214 
- 0 2 7 3  
, 0 3 6 0  
,0310 
- 0 4 2 7  





- 0 6 3  5.99 .oo 
.Ob3 5 . 9 9  . I O  
.Ob3 5 . 9 9  e00 
. 9 6  
1.00 





- . l e 4 8  
-.1764 
- . l b 5 4  
, 0 9 2 7  
. a 2 7 6  
-.0358 
- 0 6 3  5.8R .oo 
.Ob3 5 . 8 8  . oo  
.Ob3 5.99 .OO 
.Ob3 5 . 9 9  .oo 
- 0 6 3  5 . 9 9  .oo 
- 0 6 3  5 . 9 9  . O O  
.Ob3 5.09 .oo 
- 0 6 3  5 . 6 8  .oo 
.99 
.99  
1 .01  
1.01 
1 . 0 1  
1.01 
1 .01  
1 .oo 
1.6690 
1 . 9 0 7 8  
2 .0777 
2 . 2 8 8 4  
2 . 4 1 0 4  
2 . 4 3 8 2  
2 . 4 0 3 7  
2 . 4 6 3 3  
-.1538 
- .1513 
- . lo32  
-.OB17 
- .2437 
- e 3 1 1 2  






- . 4 1 7 0  
- . 3 0 3 4  
- e 2 5 3 1  
T E S T  NUMBER 2 8 4  
L I O  -1f8 
.98 .507  
16.40 -591 
2 0 . 8 4  .594 
13.90 - 5 9 6  
17.02 . 5 9 @  
1 8 . 4 5  .boo 
1 8 . 9 1  .bo2 
16.36 . 4 O C  
1 6 . 0 7  - 5 0 8  
13.39 - 5 1 2  
1 2 . 7 3  - 5 1 6  
1 0 . 6 5  . b Z O  
3 . 8 1  .b25  
3.30 - 5 2 9  
7.16  . 5 3 4  
5.74  . b 3 S  
R U N  N U M B E R  2 9 6  
M A C H  0 , D S F  B E T A r P E G  
L n N G I T U O I N A L  S T A B I L I T Y  A X I S  AND L A T E R A L  BODY A X I S  @ A T A  
b L P H A t O E G  J C L  c o  CPM C P Y  C Y 3  C S F  
- 5 . 1 0  
-2.94 
-1.12 
1 . 4 3  
1 .c1 
1 . 4 1  
. O b 2 1  . O b 3 2  . 2 9 1 0  
.4075 .0283 .1619 
. 7 5 5 3  . 0 3 5 2  - 0 1 2 7  
. 9 h ? 5  .Ob92 - . 0 5 0 5  
. 0 @ 4 7  - . 0 0 3 9  
-0055 -.0043 
. 0 0 7 4  - .0052 
. 0 1 0 4  - .0035 
.004 5 




- 0 0 7 6  
, 0 0 6 7  
.OObb 
- 0 0 6 4  
.Ole6 
.090 1 2 . 0 9  .oo 
.090 1l.QB .oo 
.090 11.98 .oo 
.090  1 2 . 0 9  .no 
.090 12.09 .oo 
.a90 1 1 . 9 8  e 00 
.090 1 1 . 9 8  . O O  
-e08 
1 . 0 7  
2 .18  
3.06 
4.17  
1 . 4 2  
1 . 4 1  
1.41 
1.41 
1 . 4 1  
1.41 
1 . 4 0  
1 . 4 1  
1 . 4 0  
 .__ 
1 . 1 3 2 1  - 0 6 6 5  -.lo24 
1 . 2 9 7 0  .0703 - .1512 .0057 -.0070 
1.3919 .0736 - . l b 6 4  , 0 0 5 1  - .0030 
1 . 5 2 0 0  .092P - .2090 .OC59 - + 0 0 1 b  
1 . 7 1 0 6  , 1 0 6 5  - .ZbPO . 0 0 5 3  -.0028 
. 0 0 5 7  - . 0 0 2 7  
.090 11.98 .oo 
.090 1 1 . 9 8  a00 
. O R 9  l l . P 7  . oo  
-090  11.98 .00 
6 - 1 6  
8 . 0 5  
9.93 
~ ~~ 
1 . 9 2 0 7  -1435 - . 3 3 2 1  
2 . 2 9 4 2  .2154 - .4418 
2.4250 e 2 4 7 2  - e 4 8 9 2  
2 . 0 6 7 5  . I ~ Z S  - . 3 8 i i  
.0062 -.0021 
. o o e 3  , 0 0 0 1  
. 0 0 4 6  - . 0 0 0 9  
. 0 0 3 7  -.GO24 
- . 0 0 b 7  - . 0 1 0 0  
. 0 1 0 2  - . 0 0 2 5  
-.005n - . 0 i08  
.0110 
.0063 
. O l b 5  
- 0 2 7 6  
- 0 2 8 3  
.OZZP 
.090 1 2 . 0 9  .oo 
.090 12.09 .oo 
- 0 9 0  1 1 . 9 8  .oo 
a090 11.98 .oo 
.on9 i i . e 7  .oo 
1 2 . 0 1  
1 3 . 9 5  
1 5 . 9 8  
1 9 . 9 h  
ie.06 
1.41 
1 . 4 1  
1 . 4 0  
1 . 4 0  
1s 
R U N  NUWRFR 2 9 8  
M A C H  O I P S F  H E T A P ~ E G  
L O N G I T U O I N A L  S T I B I L I T Y  A X I S  AND 
A L P Y A r D E G  J CL c o  
L A T E R A L  a o o y  AXIS D A T A  
CPM C R Y  C Y R  
T E S T  N U M Q E R  784 
L I D  hi8 
1.01 .587 






-19.45 . h O k  
-17.89 .bo8 
-18 .41  .b17 
- 3 8 . 0 0  . b l b  
-52.90 .b21 
152.73 .625 
2 8 . 4 1  .b29 
15.84 . 6 3 3  
12.39 . 63R 















- 0 2 3 8  
.0715 
C S F  




. 0 0 4 8  
.0038 
.0013 
- 0 0 6 3  
. 0 0 k k  
. 0 0 4 7  
,0055 





C S F  
-.1560 
-.1457 












- . O B 9 4  
-. 1288 
C S F  
- . 1 4 8 9  -. 1 4 0 6  
-.1509 




- . I 3 2 0  
-.I291 






- . 1 0 3 R  
-. 129n 
.Ob3 
. O b 3  
. O b 3  
.Ob7 
. O b 2  
-067 



















6 . 1 0  













- 3 0  




. o n  
. o n  





. l l  










1 7 . 9 4  
20.08 
1.00 





















1 . 4 1 8 3  
1 . 6 7 h 4  
1.9161 
2 . 3 0 9 2  







































- . 0 0 4 2  
.0051 
.0147 












- . 0 0 4 3  
-.0107 -. 0 0 9 4  
- .c03a 
-.007a 
- . 1 4 8 3  
- . l o 3 3  
-.0779 
-.0937 
- . I O 4 1  
-.0547 
-.0437 
. O l 6 3  
.OB92 
. I 616  . 2 0 6 3  
RUN N t  
M A C H  
.090 
. O R 9  
. O R 9  
. 0 9 0  
.OB9 
. 0 8 9  
. O P 9  
. 0 8 9  . 0 90 
.090 
. O B 9  
. o m  
. o e p  
. 0 9 0  
.090 
.090 
I M R F R  799 
r1,PSF B F T A t O E G  
1 1 . 9 8  .oo  
L O N G I T U D I N A L  S T A Q I L I T Y  A X I S  A N 0  
A L P H A l O E G  J C L  C O  
T E s r  N U N B E R  784 
L I D  4 1 8  
-1.18 .5e7 
3.74 .591 
8 . 3 4  .594 
9 . 8 3  .596 
11.40 .598 
13.62 .bOO 
L A T E R A L  
C P I I  
e8023 
.b05b 
. 3 9 3 3  
-2515 
-1770 
- 0 9 4 9  
.027 1 





- . 7 4 6 4  
- . e101  
-.EO71 
-.7895 




. 0 0 4 8  
. 0 0 8 1  
.OC72 
.0065 
0 4 T b  





- . 0 0 3 6  
-.0038 
- .0038 









- 4 . 9 5  
-3.09 
- 1 . 1 2  
.oo  
1.11 










1 7 . 9 8  
1 . 4 1  
1 . 4 0  
1 . 3 9  
1 . 4 0  
1 . 4 1  







1 . 4 0  








1 . 3 7 0 9  
1.7354 
1.9513 







1 . 4 8 0 0  
.Oh77 
.0728 






- 1 6 3 6  
. Z O l b  
.2357 
. Z B 2 1  




l l . R l  . o n  
11.75 .oo  
11.9P . oc 
11.@7 .oo 
1 1 . 8 1  .oo 
11.37 .oo 
11.75 .oo 




17.09 . o o  
12-09 .00 
11.98 . o n  
1 1 - 6 4  .on 
.0072 




12.20 . 4 0 3  
11-61 .bo? 
1 1 . 9 3  .bl2 
.0058 
. 0 0 4 8  
.0049 
-.0065 
- . 0 0 3 6  
. 0 0 9 3  
10.85 .616 
10.07 .b20 
9.06 . 6 Z 5  
7.90 6 53 . b 2 9  h 3 3
5.55 - 6 3 8  
RlJN NL 
M A C H  
. 0 90 
. O R 9  
. O R 9  
. O R 9  
. O P 9  
. 0 8 8  
.a90 . 0 90 
  OR^ 
. oeq  
. o w  . n q o  
.oes 
e 0 9 0  . 0 9 0  
.090 
J M R F R  3 0 2  
I ) r P T F  R F T A , I I E ( ,  
L O N G l T ~ l O I N A L  S T A R I L I T Y  A X I S  AND 
b L P H A r n E G  J c L  C D  
L A T E R A L  B O D Y  A X I S  
C P B  C R W  
D A T A  T E S T  N U M B E R  2 6 4  
L I D  u t a  
- .be  . 5 8 7  
4.87 e590 
10.08 .594 
1'1.86 2 .  . 596  598 
C Y M  
1 1 . 9 8  5 . 0 4  
11.87 5.0'4 
l l . R l  5 . 0 4  
-'). i n  













18 .Oh  
? 0 . 0 8  
1 .41  
1 . 4 0  
1 . 4 0  
1 . C O  
1 . 4 0  
1 . 4 0  
1 . 4 1  
1 . 4 0  
1.43 
I . L 2  
I .42 
1 . 4 1  
1.41 
1.42 
























. 0 9 5  5 
. 1 1 9 9  
.1574 









. ~ M O  - .ooao 
.2965 -.OObO 
-2127 - .0096 
.1135 -.0101 
.0418 -.0103 
- . 0 4 0 6  - . 0 1 3 4  
-.1883 - .0149 





-.a598 - . O k O 8  
-.9070 -.0391 
.0156 
. 0 1 4 3  
.0145 
.0153 
- 0 1 3 4  
13.98 - 6 0 0  
12.85 .bo2 
15.25 - 6 0 4  
1z.09 5.04 
12.09 5 . 0 4  
17.09 5 . 0 4  
-0139 
. O l C b  
.013V 
1 4 - 0 6  . 6 0 8  
12.20 .blZ 
1 1 - 1 3  e 6 1 6  
1 1 . 4 1  - 6 2 0  17.09 5 . 0 4  
17.09 5 . 0 4  
11.87 5.04 
12.09 5.04 
1 1 . 9 A  5-04 
e0157 
-0105 






5.35 . b 3 R  
T E S T  NUMBER 784 









- 1 2 . 9 4  .hob 
- 1 1 . 0 0  . b O R  
- i o , a o  .617 




73.50 - 0 3 4  
10.12 e 0 1 8  
R U N  NUWQER 303 
M A C H  i l r P S 6  H 
. O b 3  5 . 9 9  
.Ob3 5.99 
.Ob7 5.99 
. O h 3  5.80 






- 0 6 4  b.ln 
.Oh4 h.10 
. O h 3  5.99 
. O h 3  5 . P Y  
.oh3 5.88 
.oh3 5.nq 
. n h 3  <.no 
L O N G I T I J O I N A L  S l 4 Q I L I T Y  4 x 1 s  A N 0  
A L P H A . O E G  J C L  C D  
- 4 . 9 5  1.01 - . I 3 9 4  -.1945 
-.97 1.01 .7134 -.1801 
- 1 1  1.01 . E 9 4 9  -.1991 
-7.97 1.01 .7737 -.la95 
L A T E R A L  B O D Y  A X I S  D 4 T A  
C P M  C R *  CYM 
.95aa .OIOO .oi30 
-7478 .0079 . 0143  
.50b8 -.0049 .01b1 
.4789 -.00R7 . O L b 6  
.2511 - .008R -0158 
. 1 0 3 6  -.0106 ~ 0 1 7 4  
e 1 4 9 2  -.0139 mol55 
. 3 3 9 a  -.oil7 .014o 
F T A . I I E G  






5 . 0 4  
5 . 0 4  
5.04 
5.04 
5 . 0 4  
5.04 




5 . 0 4  
1.03 1.00 1 . 0 3 6 4  - . l e 3 2  
.01 1.?070 - . I 3 0 3  
-01 1.34h7 - . I621  
- 0 1  1 . 3 9 1 R  - . I 3 6 8  
?.nl 
3 . 1 7  
3.99 
5 . 0 2  
h.13 
Q.la 

























R U N  N U M 9 F R  3 0 4  
M A C H  0 , P S F  B E T A , @ F F  
h.10 
5 . 9 9  
5 . 9 9  
5 . 8 8  
5 . 9 9  
5 . 9 9  
5 . 9 9  
5 . 9 9  
5.PR 
5 . 9 9  
5 . 9 9  




6 - 1 0  
- 5 . 0 0  
-5 -00 
-5 .00  
-5 .00  
- 5 . 0 0  
- 5 . 0 0  
-5 .00  
-5 .00  
-5 .00  
-5 .00  
-5.00 
-5.00 
-5 .00  
- 5 . 0 0  
-5.00 
-5 .00  
R U N  N U M B E R  3 0 5  
V A C U  0 , P S F  B F T A r O E G  
.090 1 2 . 0 9  -5 .00  
. O B 9  l l . P 7  - 5 . 0 0  
. O B 9  1 1 . 8 7  -5 .00  
- 0 8 9  1 1 . 8 7  -5.00 
.090 1 2 . 0 9  -5.00 
a091 1 2 . 2 1  -5 .00  
.091 1 2 . 2 1  -5 .00  
.091 1 2 . 2 1  -5.00 
.090 1 2 . 0 9  -5 .00  
.090 1 1 . 9 8  -5.00 
.090 11.98 -5.00 
.090 1 2 . 0 9  -5 .00  
.090 1 2 . 0 9  -5.00 
. 091  1 2 . 2 1  - 5 . 0 0  
.090 1 7 . 0 9  -5 .00  
,090 11.98 -5 .00  
R U N  N U L ( 8 E Q  3 1 3  
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1 . ? 5  1 . 1 9  1 . 1 3 7 7  . 0 4 2 4  - . l e 3 5  , 0 0 8 3  - . 0 0 4 5  
2 . 0 3  1 . 4 0  1 . 2 6 5 9  .Ob57 - . 2 4 3 8  .OOb4 - . 0 0 3 9  
3.17  1 . 4 0  1 . 4 1 0 2  .06'17 - . 3 1 4 ?  . 0 0 2 9  - .0044  
4 . 0 2  1 . 3 9  1 . 5 3 8 7  . l o 0 5  - .385R .0034 - . 003C . ~~ 
5 . 9 4  1 . 4 0  1 . 7 3 5 1  . I 1 9 0  - . 5 3 7 6  . 0 0 7 3  - . 0 0 3 0  
P.01 1 - 3 9  1 . 9 9 0 5  ~ 1 3 7 9  -.700'4 . 0 0 b 0  - .0011 
1 0 . 7 7  1 - 3 9  2 . 2 4 1 0  . 1 7 2 7  - . a b 4 9  . 0 0 6 8  -.OOOb 
1 2 . 0 0  1 . 3 H  2 . 4 0 7 1  . 2 1 1 0  - . 9 7 4 2  . 0 0 h 2  - .0010 
1 4 . 1 0  1 . 3 8  2 .5Lb7 . ? 3 9 3  - 1 . 0 8 3 1  . 0 0 1 6  - .0054 
1 6 . 1 7  1.1H 2 . 5 8 0 5  .313b - 1 . l 4 b 4  - . O O P E  - e 0 1 1 3  
1 7 . 9 8  1 . 3 0  2 . 5 7 1 8  . 3 7 0 5  - 1 . l b 3 R  - . O O O 8  - .0089 
20.00  1 . 4 1  2 . 5 9 1 7  . 4 9 h 0  - 1 . 2 2 3 2  . 0 1 5 3  - . 0 0 3 2  
C S F  
- . 0 0 4 7  
. 0 1 5 7  
. 0 0 4 b  
. 0 0 2 3  
.0032 
. 0 0 3 5  
e 0 0 6 2  
, 0 0 4 7  
. 0 1 1 3  
. 0 1 1 7  
. 0 0 1 4  
. O O 0 6  
. 0 2 5 7  
- 0 2 7 8  
. 0 3 2 3  
. 0 4 7 1  
CS F 
. 0 0 3 7  
- .0001 
. 0 0 5 5  
.0049 
.0084 
. 0 1 1 1  
- 0 0 5 4  
- . 0 0 0 8  
. 0 1 1 9  
. 0 0 b 7  . 01 0 0  
.0105 
. 0 0 7 9  
. 0 2 0 8  
, 0 2 9 3  
. 0 0 b 7  
C S F  
.0040 
, 0 0 6 0  
- 0 0 7 4  
- 0 1 0 7  
. 0 0 3 5  
.0048 
.0030 
. 0 0 2 5  
.OObA 
- .0005 
. O l 8 Z  
- 0 1 1 7  
. 0 1 9 8  
.0222 
. 0 3 4 0  
. 0 4 8 2  
C S b  
. 0 0 5 3  
. 0 1 7 3  
.0100 
. 0 1 4 9  
. 0 1 3 3  
.0094 
. 0 1 3 b  
. 0 0 4 0  
. 0 1 1 3  
. 0 0 4 0  




. O l b 8  
.OOh7 
T E S T  N U N R F Q  ? M C  
L I D  h10 
-2 .15  .507  
. 7 2  . 5 9 1  
3 .42  .594 
5 . 8 5  - 5 9 6  
7.02 . 5 9 8  
8.22 .bo0 
7 . 7 1  - 6 0 2  
9 . 2 6  .504 
13.OR .bo8 
1 2 . 3 0  . h l ?  
11.44  . b l b  
1 0 . 7 6  .bZl 
9 .10  .b25  
0 . 0 7  . b 3 0  
b.99  .b34  
2 .31  .b3P 
T E S T  NUWREQ 2 0 4  
L I O  h10 
. 5 7  .587 
-1 .39  .590  
- 3 . 3 0  - 5 9 4  
-4 .06  .59b 
-b .b6  ~ 5 9 6  
- 7 . 0 5  . b o 0  
-8.19 .bo2 
- 1 0 . 0 1  .504 
-10 .58  .bOP 
-13 .59  - 6 1 2  
- 2 0 . 3 5  .bib 
-2b .79  .b20  
430 .72  - 6 2 5  
52.03 .b30  
1 0 . 1 4  - 6 3 4  
1 1 . 8 1  . b 3 9  
T E S T  NdP'9ER ?8* 
L I O  H I R  
-.Ob .587  
1 4 . 0 7  .591  
1 3 . 8 1  - 5 9 4  
2 2 - 6 8  .59b  
29.05 - 5 9 9  
19 .28  .000 
2 0 . 5 4  .hOZ 
1 5 . 3 1  .bo4 
1 4 . 5 8  .bOP 
1 4 . 4 4  .b12 
1 2 . 9 8  .b17  
1 1 - 3 6  .hL1 
1 0 . b 4  - 0 7 2  
A . 2 3  . b 3 0  
b.94 - 5 3 4  
5 . 2 1  .b1P 
R U N  N I  
M A C H  
.Ob4 
.Ob3 
e 0 6 3  
.Ob3 
.Ob3 
- 0 6 3  
.Ob3 
.Ob3 
- 0 6 4  
,063 
- 0 6 4  
.Ob4 
. O b 4  
.Ob4 
a 0 6 4  
.Ob4 
I M E E R  3 2 2  
O t P S F  B F T A r n E G  
6.10 - e o 2  
5.99 -.02 
5 . 9 9  -.02 
5.99 -.02 
5.8'( -.02 
5 . 8 8  -.02 
5 . R 8  -.02 
5 . 8 8  -.02 
h.10 -.02 




6.10 - .02  
6.10 -eo2 
6.10 -.02 
L O Y G I T U O I N A L  S T A R I L I T Y  A X I S  AN0 L A T E R A L  BODY 4 x 1 s  D A T A  
A L P H A r n E G  J C L  c o  CPM C R M  C Y 3  
T E S T  NUMBER 2 8 4  
L I D  4 1 0  
-.lb .587 
-2.87 .591  
-5.17 .594 
-6.60 ,596  
-7.71 - 5 9 8  
-8.25 .bo1 
-9.06 .602 
-13.47 . 504  
-17.78 .bo8 
-21.06 .612 




10.28 . 6 3 *  
b.57 .b38 









e 0 0 8 6  
.0116 
-0232 
- 0 1 6 3  
.0292 
e 0 3 2 2  
.0228 
.0594 
C S F  
.0022 
. 0148  
,0587 
,0132 












C S F  
. _  I nht. 
, 1 0 8 8  
-1059 
.1109 





. O P E 9  
- 1 0 6 3  
.lo26 
.1100 
- 1 1 8 3  
.1308 
- 1 4 8 2  
C S F  
.1112 
-1127 
- 1 1 5 1  
.1155 
e 1 0 8 4  






. 0 9 7 8  
.lo54 
-1131 













~ 0 2 1 3  -e1350 
-4160 -a1451 
,7897 -a1527 





- e 3 3 9 8  
-e4242 
- .+e48 
- .0024 -.0016 
- e 0 0 2 9  -.0037 
-0072 - . 0 0 4 3  
. 0 0 4 2  -.0058 
-0076 - . 0 0 3 8  
.0101 - . 0 0 3 6  
1.1485 -.1490 
1 . 3 2 1 4  - . lbOZ 
1 . 4 3 4 0  - . 1 5 8 3  
1.5969 -.ll85 
1.8059 -.lo16 
2.0221 - .09b0 
2.2308 -.0099 













. 0 0 6 0  -.OO2b 
, 0 0 6 8  -.0040 
. 0 0 6 3  - . 0 0 3 3  
- . 0 0 1 5  -.0117 
- . O O 3 6  - . 0 1 4 9  
.ooeo -.OObb 
. 0 0 4 1  -.0152 
1 3 . 9 9  1.01 2.5605 
16.02 1.01 2.6022 
1R.09 1.01 2.5690 
-1.3339 
-1 .3053 
-1.3667 20.08 1-01 2.5R82 
R U N  NUPISER 323 
M A C H  0 , P S F  B F T A r O E G  
X I S  AND L A T E R A L  B n O Y  A X I S  D A T A  T E S T  NUMBER 284 
L I D  n i a  
1 - 2 6  .587 
7.85 . 5 9 1  






1 2 . 5 5  - 6 0 8  
11.03 .512 
10.87 -617 
9 . 8 8  .621 
8.11 .625 
6.90 - 5 3 0  
5 . 6 8  .534 
4.70 - 5 3 8  
L ONG I TU0 I N  A L S T A fl I L I T Y  
C D  CPM 
- 0 6 9 5  .0894 
.0533 - .1118 
~ 0 7 7 8  -.3557 
.OB50 -.4419 
- 1 0 5 6  - A 3 1 8  
.lo48 -.6201 
ell89 - . 6 8 8 3  
.llb3 -.7577 
- 1 4 6 9  -.E919 
.1902 -1.0583 
.2129 -1.1940 
- 2 5 1 6  -1.3106 
.3207 -1.3599 
.3801 -1 .3896 
. 4562  - 1 . 4 3 3 5  
, 5 5 0 5  -1.3979 
A L P H A , D E G  J C I  
-5.10 1.40 . O B 8 9  
-3.16 1.39 , 4 1 8 5  
-1.12 1.39 .R519 
- . D E  1.39 1.0372 
CRM C Y 4  
-.0032 -.0020 
-.0010 - . 0 0 4 2  
,0027 - e 0 0 3 6  
.0084 -.0047 
.0043 - . 0 0 4 3  
-0049 - . O O C b  
.0041 - . @ 0 4 1  
- 0 0 5 3  - . O O Z R  
.OObb -.0024 
.0070 -.0014 
.0078 - .0014 
e 0 0 6 8  -.0019 
. 0 0 6 9  - .ooez  
- . O O B O  -.0108 
.0011 -.0094 
.0087 -.0047 
.090 12.09 -.OP 
,090 1 1 . 9 8  -.OL 
.OPO 1 1 - 9 6  -.02 
.090 11.98 -.02 
. 091  12.21 -.OE 
.090 12.09 -.02 
.090 12.09 -eo2 
.090 12.09 -.02 
~~ 
.92 1.40 1.1891 
2 .14  1.40 1.3598 
3.14 1.40 1.5083 
4 . 1 3  1.40 1.6412 
.090 12.09 
- 0 8 9  11.87 
- 0 8 9  11.87 
-090 11.98 
.090  12.09 












6.05 1.40 1.8443 
A . 0 8  1.39  2.0990 
10.27 1.39 2 . 3 1 3 8  
12.16 1-40 2 . 4 8 6 0  
1 3 . R 8  1.40 2.6000 
1 b . Z P  1-40 2.6230 
18.ZP 1.40 2 . 5 9 1 3  
2 0 . 0 8  1 . 4 0  2 . 5 8 8 5  
RUN N U H B E R  3 2 5  
M A C H  O I P S F  
e U b 4  b.iU 
,064  5 . 9 9  
.Ob4 6.10 
- 0 6 4  6.10 
e 0 6 4  5 . 9 9  
.Ob4 6.10 
.Ob4  6.10 
.Ob4  5 . 9 9  
- 0 6 4  5.99 
- 0 6 4  5.99 
,064 5 .99  
- 0 6 4  6.10 
. O b 4  6.10 
,064 6.10 
.Ob4 6 . 1 0  
.Ob4 5 . 9 9  
OOY A X I S  D A T A  
C R H  CYM 
.ncnoo - . ( i?og  
. 0 1 3 4  -.0417 
-0114 -.0411 
. @ 1 4 0  -.0411 
.0197 -.0383 
. 0 1 3 2  -.0385 




. 0 1 5 9  -.0357 
-0152 - .0339 
. 0 0 9 3  - a 0 4 2 6  
. 0 0 6 0  - . 0 4 7 0  
.0176 - . 0 4 1 3  
.oleo - .Ob29  
T E S T  NUMBFR 284 
L I D  118 




- 4 . b P  .59F 
-7.51 .bOO 
- b . 3 3  .bo2 
-?.lo . bo4  
-11.29 .bo8 
-15.17 . 612  
-20.75 -516 
L O N G I T U D I N A L  
A L P H A t D E G  J 
-4.95 1.;; 
-3.20 1.00 
S T A B I L I T Y  
C I  
A X I S  A N 0  A T E R A L  
C P H  E F T 4 , D F G  











c o  








- . 1436  
-.1217 





. 2 C 4 3  
! .. .1?h? ~ 
. a502 
-5713 
. 4 6 8 6  
. 3 R 3 8  






3 .06  1.01 































-37.05 . 5 1 9  
-80.37 .525 







25.39 - 6 3 4  
10.09 .638 
R U N  N U M B E R  326 
r d c n  O , P S F  
L O N G I T U D I N A L  S T A R I L I T Y  A X I S  AND L A T E R A L  ROOY A X I S  D A T A  
A L P H A I O E G  J C L  C O  CPM CRM C Y M  
T E S T  NUMBER 284 
L I O  r(18 
- 2 . 5 4  .588 
3.33 .591 
8.61 .594 

































1 .38  























. O b 9 3  
. O b 3 5  
. O B 1 7  
.Ob74 
-0740 









. e 3 4 4  
-6414 
e 4 3 3 0  














s o 2 0 2  -e0407 
.Ole0 -.0423 
. 0 1 5 5  - .0420 
-0165 - . 0 4 0 9  
. 0 1 3 8  -.0410 
.0113 -.0395 
,0128 - . 0 3 7 9  
.0144 -.0376 
-0184 - . 0 3 3 9  
. O l 6 5  - .0360 
.090 1 1 . 9 8  - .n7 
. ~~ 
12.87 .596 
12.37 - 5 9 8  
17.22 .500 
.__ 
.090 11.98 -.02 
.090 12.09 -.02 
.090  12.09 -.02 
.090 11.98 - .02 
.090 11.98 -.02 
- 0 8 9  11.75 - .02  
-090 11.9R -.02 
17.45 .bo2 





9.48  -625 
7.84 . b 3 0  
6.71 .534 
5.34 . 4 3 6  
- 0 8 9  11.87 -.02 
. O Q l  12.21 -.02 
.091 12.21 -.02 
. o w  12.09 -.02 
.091 12.21 -.02 
.0190 -.0327 
. 0 1 0 6  -.0372 
-.001R - .Ob58 
19 
.Ob4 




. O b 4  
. O b 4  . Ob4 
.OC4 
. 0 6 4  
.Ob4 




e 0 04 
6 . 1 0  
6 . 1 0  
5 . 9 9  
5 . 9 9  
h . 1 0  
5 . 9 9  
5 . 9 9  
5 . 9 9  
5 - 0 9  
5 . 9 9  
b . 1 0  
6 . 1 0  
b . 1 0  
6 . 1 0  
h . 1 0  
6 - 1 0  
- . 0 7  
- .02 
- . 0 2  
-.O2 
- s o 2  
- .07 
- .02  
- . 0 2  
- . 0 2  
- . o z  
- .a2 
- .02  
- .07  
- .@2 
-.nz 
- .n2  
F U N  N U V R E R  329 
M A C H  I r D S F  S E T A , O E G  
. 0 9 1  12 .71  - . 0 2  
.090 1 2 . 0 9  -.a2 
.090 1 2 . 0 9  - .07  
.oqo 1 2 . 0 9  - .02 
. o w  1 2 . 0 9  -.02 
.090 1 2 . 0 9  - .02 
.ooo 1 1 . 9 8  - .02  
. o w  1 2 . 0 9  - . o z  
. 0 9 1  1 2 . 7 1  - .02  
. ( lo0  1 7 . 0 9  - .o7  
.a90 1 7 . 0 9  - .02  
.oqo 1 2 . 0 9  - .02  
.o90 1 2 . 0 ~  - .n7  
.090 1 7 . 0 9  - .02 
.090  11.9R - . 0 2  





. O h 4  
.Oh4 
.Oh4 
. o e 4  
.Ob4 
.Ob5 




.( l t .4 
.Ob4 
5 - 0 9  
5 . 9 9  
5 . n 9  
5 . 9 9  
5 . 9 9  
5 . 9 9  
5 . 9 9  
5 . 9 9  
0 . 1 0  
6 . 2 2  
h . ? ?  
6 . 2 2  
6.10 
6 . 1 0  
b . 1 0  
5 . 9 9  
P l l N  N l l M R f P  3 7 7  
M A C H  O p O T F  
.oqo  1 7 . 0 0  
. n w  1 2 . 0 9  
. o w  1 7 . 0 9  
. o q o  i 7 . n ~  
. o w  1 1 . 9 ~  
. O R 9  1 1 . 8 7  
. 0 9 1  1 7 . 7 1  
. 0 9 0  1 2 . 0 9  
.090 1 2 . 0 9  
. 0 9 0  1 2 . 0 9  
.090 11.9R 
.090  1 1 . 9 R  
.(lo0 11.9R 
. O P O  17.09 
. o w  1 1 . 9 ~  
.nqo i 7 . q ~  
-.07 
- .n2  
- . 0 2  






- .02  





- .07  




- . 07  
- .07 





- . 07  
- . 0 2  
- . 0 2  
-.O? 
- .n7  
-.n? 
L O N G I T l J D I N 4 L  S T 4 R I L I T Y  4 x 1 s  A N 0  L A T E R A L  B O D Y  A X I S  O A T 4  
A L P H 4 , D E G  J C L  c n  C P R  C Q *  C Y * (  
-5.06 
-7.09 
- . 9 7  
- . O R  
1 . 2 9  
7 . 1 0  
3 . 2 1  
3.9= 
5 . 9 0  
7 . 9 7  
1 0 . 2 3  
1 2 . 0 9  
1 4 . 0 7  
1 5 . 9 0  
1R.09 
7 0 . 1 5  
1 . 0 1  
1 . 0 1  
1 . 0 0  
1 . 0 0  
1 . 0 1  
1 . o o  
1 . 0 0  
1 . o o  
1 . o o  
1.01 
1 . 0 1  
1 . oo  
1 . 0 0  




. ] R e 7  
.bo06 
. 7 9 1 1  
. 9 8 4 9  
1 . 0 4 4 6  
1 . 2 5 1 6  
I .  3 7 5 4  
1 . 5 9 2 6  
1 . 8 1 1 9  
2 . 0 4 5 5  
2 . 2 8 9 1  
2 .3754 
2 . 4 4 4 3  
7.47RZ 






- . l b b b  
- . 1 4 6 6  






. 0 8 5 b  
. I 7 4 3  
- 2 5 6 6  
.975  3 
. 7 8 7 8  
. 5 7 1 3  
. 4 7 8 0  
- 3 4 3 6  
.3099 
. 2 0 1 3  
. 1 4 5 4  
- 0 0 1 3  
- .1416 
- . 3 2 7 7  
-.5020 
- .5920 
- . 6 7 4 4  
- .b972 
- . 7 4 3 8  
. 0 0 b l  
. 0 0 9 7  
. 0 1 9 9  
, 0 1 7 2  
, 0 1 8 3  
. 0 1 4 2  
. o l e 3  
- 0 1 5 2  
- 0 1 6 4  
- 0 1 6 1  
.O200 
. O l e 3  
. a 1 0 8  
.ooa  5 
. 0 1 9 4  
. 0 2 4 7  
- .0442 
- . 0 4 4 1  
- .0472 
- . 0 4 4 4  
- . 0 4 5 5  
- .0441 
- . 0 4 3 4  
- . 0 4 3 5  
- .0402 
- .0412 
- . 0 3 9 4  
-.03R5 
- .0476 
- . 0 4 7 3  
- . 0 4 2 5  
-.0369 
L O N G I T U D I N A L  S T 4 R I L I T Y  A X I S  AND L 4 T E R A L  8 n O Y  4 x 1 8  D 4 l A  
A L P H A w n F G  J C L  c n  C P M  C O N  CYM 
-5.14 
-3 .01  
-1 .19  
- . O R  
1 . 0 7  
2 .1P 
3 .06  
4 .07  
5 .94  
9 . 9 0  
1 4 . 1 0  
l b . 0 9  
1R.71  
2 0 . 1 9  
e . 0 5  
1 2 . 0 9  
1 . 4 1  
1 . 4 0  
1 . 3 9  
1 . 4 1  
1 . 4 1  
1 . 4 1  
1 . 3 9  
1 . 4 0  
1 . 4 1  
1 . 4 0  
I . 4 0  
1 . 4 O  
1 . 4 0  
1 . 4 0  
1 . 4 1  
1 . 4 1  
- .1464 
- 2 4 4 5  
. 6 2 2 3  
.e  308 
. 9 7 1 h  
1 . 1 4 8 5  
1 . 2 9 5 7  
1 . 4 2 7 0  
1 . b 3 4 9  
1 . 8 6 7 7  
2.09flh 
2 . 2 7 5 0  
7 . 4 5 9 7  
2 . 4 6 4 9  
7 . 4 6 2 0  
2.CbbP 
.oa39 
. 0 7 7 4  
. 0 8 0 8  
.O999 
. 0 9 9 2  
. l o 1 4  
. 0 9 2 8  
, 1 2 8 6  
.I412 
.I453 
- 2 0 4 0  
. 2 2 1 5  
. 2 6 4 1  
. 3 1 0 8  
. 4 0 7 2  
. 4 8 1 4  
L [ I Y G I T J D I Y 4 L  S T 4 R I L I T Y  A X I S  AND LA 
A I  P l i A r ' i f G  J C L  c n  
-5 .03  1 . 0 1  - . I 1 4 8  - . I 5 4 9  
- 1 . 0 4  1 . 0 1  . 5 9 6 5  - .7190 
- e 0 4  1.01 - 8 2 2 0  - . 2 0 3 b  
1 .14  1 . 0 1  . P I 1 4  - .1870 
- 3 . 0 ~  1 . 0 1  .7471 - . l a b 9  
- 8 4 1 3  
. b o 7 9  
. 4 2 0 7  
- 3 1 2 3  
- 2 3 2 0  
- 1 5 0 7  
- 0 6 8 8  
- .0005 
- . I 2 7 7  
- . 2 8 2 3  
- .4353 
- .5599 
- . 7 1 3 2  
- .7504 
-.7771 
- . a 0 0 7  
e 0 1 7 9  -.OC5b 
. 0 1 4 8  -.O454 
. 0 1 7 7  - . 0 4 5 9  
. 0 1 6 0  - .04b0 
. 0 1 7 2  -.O4b2 
. 0 1 7 0  - . 0 4 5 7  
. 0 2 0 6  - . 0 4 1 9  
. 0 1 5 7  - . 0 4 2 0  
. O l b 2  - . 0 4 0 3  
- 0 1 7 8  - .03b8 
. 0 1 7 2  - .0379 
. 0 1 4 8  -.0388 
. 0 0 6 4  - . 0 4 4 3  
- 0 2 1 5  -.0368 
. o i a 3  - . o + z 7  
- . O O O ~  - . 0 4 r i  
E R 4 L  B O D Y  A X I S  D I T A  
C P M  C R R  C Y M  
9 7 2 3  . 0 0 3 7  - . 0 2 5 2  
7 3 7 1  . 0 0 5 4  - . 0 2 3 7  
5 5 5 3  . 0 0 7 4  - . 0 2 5 5  
4 6 6 7  . 0 1 1 1  - . e 2 5 3  
4 0 7 7  . 0 1 1 7  -.O2b3 ~  ~~~ . ~~ 
2 . 1 8  1 - 0 1  1 . l b b O  - a 1 7 9 0  . 2 b 3 2  . 0 1 2 7  - . 0 2 5 8  
3 . 1 0  1 . 0 1  1 . 2 3 4 4  - . l e 8 6  . 2 1 0 3  . 0 1 0 7  - .0274 
4.13 1 . 0 1  1.3919 - . l e 1 2  . 0 9 4 1  .OlbO - . O Z + B  
6 - 0 9  1 . 0 2  l . h 5 0 t .  - e 1 4 4 0  -.0310 - 0 1 3 4  - . 0 2 4 9  
1 0 . 1 9  1 . 0 2  2 . 0 7 2 4  -.0501 - . 3 5 8 9  .O15fl - . 0 2 1 3  
1 2 . 2 4  1 - 0 3  2 . 2 7 4 7  -.0774 -.503R . O O B l  - . a 2 5 8  
1 C . 1 4  1 - 0 1  2 . 4 4 4 1  , 0 0 0 3  - .6213 , 0 0 4 6  - . 0 3 0 1  
1 5 . 9 8  1 . 0 7  2 . 4 7 9 5  .Ob94 - . b e 4 3  . 0 0 1 8  - .0307 
1 8 . 2 5  1 - 0 7  2 . 4 R 0 3  . 1 7 7 1  - .7020 . 0 1 4 5  -.OZ58 
2 0 . 1 5  1 . 0 1  r . 4 6 2 1  . 2 5 1 0  - . 7 4 0 9  . 0 0 8 2  - . 0 3 1 9  
p .12  1 . 0 2  1 . ~ 4 4 4 4  - . 0 9 7 7  -.1923 . o i o i  - . 0 2 3 r  
L n N G I T l J n I N 4 L  S T A R 1 1  I T Y  A X I S  4 N O  L A T E R A L  B O D Y  4 x 1 5  D A T b  
A L P M 4 r D E G  J C L  Cn C P M  C Q M  C Y V  
- 5 . 1 4  1 . 4 1  - . l 6 9 7  .Ob70 . e 3 4 7  . 0 0 4 4  - . 0 2 5 0  
- 7 . 0 9  1 . 4 1  . 2 3 5 6  .O5R5 . b o 2 1  . 0 0 3 3  - .0250 
-1 .12  1.39 - 5 7 3 6  .OS15 . 4 2 8 0  -0065 - . 0 2 7 8  - n L  1 L 1  LlL'.'. " % O K  ,OLn " I > &  - ",LO 
1 . 1 1  
1 . 9 9  
3 . 0 3  
4 . 1 3  
6.07 
R.12 
1 0 . 0 1  
1 ? . 0 9  
1 4 . 2 1  
l b . 0 9  
1 4 . 1 3  
, 'n.oc 
1 . 4 1  
. 
1 . 0 2 4 6  
1 . 4 0  
1 . 4 1  
1 . 4 1  
1 . 4 0  
1 .CO 
I . 4 0  
1 . 4 0  
1 . 3 9  
1 . 4 0  
1 . 4 0  
1 . 4 1  
1 . 1 6 5 2  
1 . 4 6 3 1  
1 . 0 7 1 5  
1.A975 
7 . 0 7 8 2  
1 . 2 ~ ~ 1  
7 . 3 2 1 7  
?.4h10 
Z.4650 
2 . 4 9 3 0  
L.4RR7 
. " I " ,  .L."" 
. O b 8 3  . 1 9 3 8  
- 0 7 0 1  . 1 3 1 2  
. 0 9 3 1  .Ob39 
. IO58 - . 0 2 b 1  
. 1 2 8 7  - . I 5 9 2  
- 1 2 6 2  - . 3 1 6 5  
.I690 - .4193 
. 2 1 4 9  - . 5 9 b 2  
. 2 5 6 7  -.707R 
. 2 9 7 7  - . 7 4 b h  
. 3 6 7 2  - . a b 7 0  
. 5 0 9 7  - . a 3 3 v  
."I>" 
. 0 0 9 7  
. 0 1 7 h  
. 0 1 2 1  
. 0 1 7 7  
. 0 1 0 7  
. 0 0 7 b  
. n o 9 7  
. O l g a  
. 0 0 7 8  
- . 0 0 4 9  
.005 8 
. 0 1 4 3  
- . 0 2 5 9  
- . 0 2 4 7  
- . O Z S b  
- . 0 2 3 5  
- . 0 2 1 7  
- . a 2 2 1  
- . 0 2 3 5  
- . u 2 0 9  
- .0733 
- . 0 3 1 9  
- . 0 2 b 3  
- . 0 2 7 9  
C S F  
- 1 1 6 0  
. l l b 4  
. 1 2 3 2  
.11Bb 
. 1 1 7 3  
.IO44 
. I O 7 6  
. I O 4 8  
. l o 9 2  
. l I Z Z  
- 1 0 7 9  
.11R5 
. I 2 2 R  
. 1 3 3 4  
. I 1 5 5  
. i l i a  
C S F  
. l l b 8  
. 1 2 0 4  
. 1 2 0 1  
. 1 2 4 7  
. 1 2 3 4  
. l l R 3  
- 1 1 4 2  
.11Ob 
. 1 1 0 0  
. 0 9 9 7  
. l o 4 5  
. l o 4 3  
. l o 8 0  
. l o b 3  
- 1 0 8 7  
. i i r 9  
C S F  
- 0 7 6 2  




. 0 7 3 5  
. 0 7 2 1  
. 0 7 0 7  
.Ob41 
.Ob02 
. 0 7 9 4  
. 0 7 6 0  
- 0 7 2 9  
. 0 9 2 1  
. o r 1 4  
. o r 4 9  
C S F  
.Ob29 . Ob24 
.Ob90 
. 0 7 0 0  
.Ob30 




. @ 5 9 1  
.Ob13 
. O b 5 7  
.Ob58 
. 0 7 1 4  
. 0 5 1 8  
.Ob69 
T E S T  N U M B F R  2 8 4  
L I D  41b 
1.00 .587 
-1.43 . 5 9 1  
-2 .98  .594 
-5 .89  .59b  
- 6 . 0 4  .599  
-b.27 .bo0 
-8.54 .bo2 
- 1 3 . 4 9  .bo4 
- 1 5 . b 8  .bOP 
- 2 2 . 0 1  .b12  
- 2 5 . 9 9  .617  
- 2 2 5 . 7 0  .b21 
-1334.27  .b25  
2 6 - 5 4  . 6 2 1  
14.22  .614 
9 . 6 7  . 4 3 8  
T E S T  N U M B E R  2 8 4  
L I D  H I E  
-1 .75  . 5 a 7  
3.16 . 5 9 1  
7.70 .594 
8 . 3 2  .59h 
9 . 8 0  .598 
11.33 - 6 0 0  
1 3 . 9 6  .bo2 
1 1 . 1 0  .504 
1 1 . 5 8  .bo8  
1 2 . 8 5  t b l 2  
1 0 . 2 9  .b16  
1 0 . 2 7  - 6 2 1  
9.31 .b25  
7.93 . b 2 9  
b.05 . b 3 4  
5.12 - 6 3 9  
T E 5 T  N U M q t R  2 8 4  
LID Y I B  
.74  .587  
-1 .32  .591  
-2.72 .594 
- 4 . 0 4  - 5 9 6  
-4.98 . 5 9 8  
-b .52  .600 
-b .55  - 6 0 2  
-7 .68 .bo4  
-11 .47  .508  
-19 .90  .612 
-41 .40  - 6 1 7  
-29.38 .421  
9 0 3 9 . 8 3  - 6 2 5  
35.72 - 6 2 9  
1 4 . 0 1  . 5 3 4  
9.79  - 6 3 8  
T E S T  N U M B E R  7 8 4  
L I D  H I R  
- 2 . 5 0  . 5 a 7  
4 . 0 2  .591  
1 1 . 1 4  4 4 8 .594 - 9 6  
1 4 . 9 9  .59B 
1 b . 6 1  ~ 5 0 0  
1 3 . B 4  - 6 0 2  
1 3 . 8 3  .SO4 
1 2 . 6 8  - 6 0 6  
1 5 . 0 3  ab12 
1 2 . 3 0  . h l b  
1 0 . 8 0  .bZ1 
9 . 5 9  .b25  
8 . 4 L  . b 7 9  
b.79  .b3L 
2 . 3 0  . b j P  
RUN N U M R F R  3 3 8  
M A C H  0 , D S F  S F T A p I I E G  
.Ob5 6.33 .oo 
-066 h . 4 4  .OD 
.Ob5 6.33 .OO 
.065 6 - 3 3  .oo 
-064 6.10 .oo 
.Ob4 6.10 .DO 
.Ob4 5.99 .oo 
L F N G I T U n I N A L  
I L D H A I O E G  J 
T A R I L I T Y  A X I S  4ND L 4 T E R A L  
CL cn ' C P M  
O D Y  A X I S  D A T A  
C R f l  CYM 
. 0 0 6 3  -.0019 
. 0 0 4 8  -.0002 
.0030 . O O D b  
-.0013 -.0011 
T E S T  NUWSER 2 8 4  




-14.65 , 2 6 8  
-14.01 . 404  
-13.51 .542 
-12.35 .bZ3 
C S F  
-e0015 
-.0163 




- . 0 0 3 8  
CS F 
.0001 
- . O O b Z  
-.0122 
- . 0 1 4 9  
-.Dl07 
-.0022 
- 0 0 2 5  
C S F  
.0159 
- 0 1 0 4  
.0158 




- . 0 0 1 4  






- . o l e o  
.OD50 
C S F  
. O O b 3  . U U Y  2 
. 0 1 4 3  











- . 0 0 8 3  
C S F  
-0991 
. l o o 0  
.10ZR 
.0909 
~ 1 0 8 3  
.lo07 




. 0 8 0 9  
. O R 3 2  
. O P 2 1  
.0893 
.OB50 
. 0 8 4 4  
8.08 1 . 0 3  1 . 8 3 3 2  -.2032 -.5908 
9 . 1 2  1 . 0 4  l.@b50 -.la72 - . 5 4 2 8  
7.94 1-03 1.88R3 -.1302 - . 4 3 8 6  
7.97 1.03  i . e ~ i 5  -.iz57 -.3595 
1.8157 - e 1 2 9 6  -.2127 
1.8353 -.1358 -.I933 
1.8350 -.l485 -.1724 




. 0 0 4 2  - . D O 1 1  
-0052 - .DOZb 
.OD87 -.0021 
R U N  NUMBER 3 3 9  
MbCH Q , D S F  B F T I I , O E G  
.091 1 2 . 3 2  .oo 
.092 12.43 .oo 
L O N G I T U D I N A L  S T A B I L I T Y  A X I S  4HD L A T E R A L  B O D Y  A X I S  D A T A  
4 L P H A r D F G  J C L  c o  c p n  C R R  CYM 
T E S T  NUMBER 2 8 4  
L I D  H I E  
3 6 . 8 6  . O R 8  
26.78 .131 
20.47 .199 
1 3 . 5 3  .268 
16.93 .405 
16.00 - 5 4 2  
1 4 . 4 9  - 6 2 3  
8 .01  1 . 4 0  1.8715 - 0 4 8 2  -.6552 . 0 0 3 4  - .0022 
8.05 1 . 4 1  1.9565 ,0731 - .6416 - .DO08 -.0018 
8 .01  1 . 4 0  1.9220 .C939 -.5149 -.OD26 - .0008 
8 - 0 8  1 - 4 1  1.0085 e1030 - . 4 3 9 8  - . 0 0 3 2  - . 0 0 0 4  
6 - 1 6  1.41 1.8R7@ .1115 -.3523 .OD12 -.0004 
- 3 1 6 0  .0047 .OOOO 
.3176 .0078 - . D O 1 3  
,091 12.32 . o o  
.091 12.21  .OD 
.090 11.98 .oo 
.090 11.87 .oo 
.090 12.09 .oo 
8.12 1 . 4 0  1.8609 
8.05 1.41 1.R841 
1 1 6 3  
1300 
R U N  NUM'RER 341 
M A C H  0,PSF B E T A i n E G  
L O N G I T U D I N A L  S T A R I L I T Y  A 
A L P H A P D E G  J C L  
I S  AND t 
C O  
T E R A L  B O D Y  A X I S  D A T A  
C PM C R H  CY4 
- 6 0 3 2  -.0150 .0258 
- 5 9 3 0  -.0126 -0275 
. 4 2 4 0  -e0117 .0250 
T E S T  N U P B E R  2 9 4  
L I D  h18 




-109.32 - 5 9 8  
36-26 e600  
22.72 .bo2  
2 9 . 4 4  e 6 0 4  
18.93 . bo@ 
2 1 . 2 7  .512 
14.84 a516 
13.49 .520 
11.9B - 6 2 5  
11.09 . b Z P  
8.57 -634 
5.44 , 6 3 8  
































-5.03 1.01 - .1214 
-2.97 1.01 . 2 8 3 2  
-1.00 1.01 . 6 4 6 1  
.OC 1.00 .P580 0310 
1.11 1.00 .9901 -.0091 
2.07 1.00 1.1546 .0318 
2 .92  1.00 1.2423 .0547 
.2952 -.0097 . 0 2 6 0  
.2195 -.00b3 .0279 
el377 .0001 . 0 3 0 4  
.0740 .OOOO .0290 
4 . 1 3  - 9 9  1.3874 .Ob71 .0027 -.0012 . 0 3 1 1  
6.02 1.01 1.5R13 . O B 3 5  - .1349 - . 0 0 1 4  .0312 
8.08  1.02 1.8024 .Ob61 - . 2 6 4 9  - .a024 .0323 
10.06 1.01 2.0551 . 1 3 8 4  - . 4 0 5 1  -.0032 .0319 
11.94  1.02 2.2199 .1645 - . 5 3 6 8  -.0019 . 0 3 4 3  
13.95  1.01 2,3670 .I977 -.6415 - .0096 .0288 
16.09 1.01 2 . 4 2 1 0  .E193 -.7268 -.OObb .OZb9 
18 .13  1.01 2 . 3 1 4 4  -2782 - . 8 0 0 4  .0017 .0325 
19.96 1.00 2 . 4 1 3 9  .4438 -.7995 . 0 0 2 4  . 03Df  
R U N  N U M B E R  3 4 7  
M A C H  0 , P S F  B E T 4 r n E G  
L O N G I T U O I N A L  S T A B I L I T Y  A X I S  AND L A T E R A L  B n O Y  A X I S  D A T A  
4 L P H l r n E G  J C L  CD CPM C PM C Y H  
T E S T  N U V B E Y  Z P 4  
L I D  
-.73 .587 
i.03 .i i d  
5.09 .594 
5.77 1596 






8.27 - 6 2 1  
7.17 . 6 2 5  
b.67 eb30 
5 .45  .534 
5.51 -634 













. 0 8 9  . 0 90 
.090 
,089 































-:. . . . .  C C  - .  . L ?  - -.!?921 ; ? ? O R  .7148 - .0066 
-3.12 1.40 ,2255 .1381 . 5384  .0005 
-.97 1.40 . b 4 0 5  . I 2 5 8  . 3 0 4 5  .a045 
-.08 1.40 .R391 . 1 4 5 5  . 2385  - . 0 0 0 4  
.96 1.40 1,0075 .1553 .I342 - . 0 0 3 8  
2.03 1.39 1.1752 .lbZE . 0 4 5 9  -.0015 
2.92 1.41 1.3283 .1806  - . D 2 4 3  . 0 0 2 6  
4.17 1.42 1.4616 .1794 - . l l 2 8  . 0 0 2 9  
6.09 1.42 1.6962 .1926 -.2351 - .0028 
P . 0 8  1.41 1.8177 . 2203  - .3532  . 0 0 5 9  
12.09 1.41 2.2926 .2771 - . b o 3 6  -.0006 
13.95 1 - 4 1  2 . 4 3 7 0  ,3398 -.7125 -.0037 .@074 
16.2@ 1.41 2.4699 .3705 -.E147 -.DO96 -0058 
1 7 . 9 8  1 . 4 3  2 . 4 3 4 5  .4464  - . E O 0 3  - . O C 4 4  . 0 0 6 5  
19.13 1.42 2.4545 -4451 -.E148 -.0035 . 0 0 5 6  
20.15 1 . 4 0  2 . 4 4 3 4  .5372 -.E735 .0096 . 0 1 3 2  
.OO72 
-0071 
. 0 0 5 4  








R U N  N U M E E R  3 4 4  
M A C H  ' ~ P ~ S F  P F T b t O F G  
-064 5.99 .oo 
.Ob4 5.99 .oo 
.Ob3 5.88 .oo 
.Ob4 5.99 .oo  
.Ob3 5.88 . o o  
.Ob4 5 . 9 9  . o n  
L O N G I T U O I N A L  S T A B I L I T Y  A X I S  AND L A T E R A L  B O D Y  A X I S  D 4 T A  
A L P H A r n E G  J C L  CD c p n  C R H  CYM 
-5.03 1.01 -.1345 -.0156 .e579 - . 0 0 4 2  - . 0 0 b l  
- 3 . 0 9  1.01 -2170 .0390 .6217 .0002 -.0085 
- . 9 7  1 . 0 1  . h 5 9 4  - .0036 .GOO5 .0012 -.DO72 
T E S T  NUMBFR 2 8 4  
L I D  q / B  
8.63 .597 
5.72 .590 
-182.87  .594 _.._ .. 
.OO 1.02 .7993 .0070 .3173 .0132 -.0078 
1.03 1.02 , 9 6 2 5  .0137 -2403 .0091 - .0081 




.Oh3 5 . 8 8  .oo  
.063 5.RR .oo 
.Ob2 5 . 7 6  .oo 
2 . 9 9  1.01 1.2326 .0530 - 1 3 4 6  .0022 -.0051 
4.10 1.00 1.3946 - 0 3 2 0  .0268 . D O 5 4  -.0020 
5 . 9 8  1.00 1.6780 . 0 4 1 2  -.1537 . 0 0 5 3  . 0 0 0 4  
8 - 0 8  1.01 1 . 8 4 4 0  .Ob27 -.2916 .0095 .GO37 
10.16 1.00 2.0688 .08a5 - .GO96 .00b9 .0015 
1 4 . 0 3  .99 2.3661 . I 9 4 8  - .6325 - . 0 0 3 2  -.OOZB 
16.05 1.01 2 . 4 0 2 5  .2131 -.6977 -.0016 -.0055 
18.02 1-03 2.3957 ~ 3 0 9 4  -.7254 .0083 -.0027 
2 0 . 0 4  1.03 2.3537 .3854 -.6981 . 0 0 6 0  - .@023  
12 .05  1 .oo 2 . 7 6 6 4  . 1420  -.5667 .0076 .oo+a 
23.25 .602 
43.62 - 6 0 4  
40.76 . 5 0 8  
29.39 - 6 1 2  
23.37 .hlb 
.Ob3 5.88 .on 
.Ob2 5.76 .oo 
.Ob2 5 .76  .oo 
.Ob2 5.76 .oo 
s o 6 3  5.RP .oo 
.Ob5 6.22 .oo 
.Ob5 6.22 .oo 
21 
R U N  N U M R E R  345 
M A C H  Q p D S F  9 C T A i " E T .  
L C N F I T U n I N A L  S T 4 8 I L I T Y  A X I S  A N 0  L A T E R A L  B r l O Y  4 x 1 s  D A T A  
A L I l i A I P F G  J CL c o  CPR C P M  C Y l l  
T E S T  NUNBFR 2 8 4  
L I D  H I B  
.090 12.09 . o o  
.090 11.90 .oo 
. 0 9 0  11.98 .oo 
,090 ll.Q8 .oo 
.090 11.67 . 00  
.089 11.76 .on 
.090 11.90 .oo 
.090 11.98 . o o  
.090 11.87 .oo 
. 0 6 9  11.75 .90 
.090 l l . f l 7  .oo 
.090 11.07 s o 0  
.090 ll.R7 .oo 
.090 17.09 .oo 
.090 12.09 .oo 
.090 l l . 9 R  .oo 
RllN NllM5EQ 374 
M 4 C H  Q r P S F  S F T A r O F G  
.092 12.71 - 0 3  
.092 12 .21  .03  
.091 12.09 -03 
.092 12.21 e 0 3  
. 092  12.71 .03 
.091 12.09 . 03  
.091 1 2 . 0 9  .O1 
. o q i  11.98 .07 
.092 17.71 -03 
.092  12.43 . 0 3  
.097 17.37 .03 
.097 12.32 .n3 
- 0 9 2  17.37 - 9 3  
,002 17.71 . 0 3  
.097 17.21 - 0 3  
.092 12.71 . 03  
. o q i  1 2 . 0 9  -5.00 
. 092  1 2 . 7 1  -5.00 
.a91  17.09 -5.00 
.091 1 7 . 0 9  -5.00 
.091 11.98 -5.00 
.090 11.07 - 5 . 0 0  
.090 ll.fl7 -5.00 
.090 11.76 -5.00 
.090 11.70 -5.00 
.090 1 1 . 7 6  -5 .00  
.090 11.75 -5.00 
.097 17.71 -5.00 
. n q i  12.09 - 6 . 0 0  
.092 17.71 -5.00 
P l l N  N U M R E P  37h 
C d C H  O t P T F  R F T A t O E G  
.nq4  17.77 5.00 
.091 11.98 5.00 
.090 11.87 5.00 
.oqo 1 1 . ~ 7  5.00 
.090 11.87 5.00 
.090 11.R7 5.00 
.090 11.75 5 . Q O  
.090 11.75 5.00 
. O R 9  11.04 5.00 
.oqi 1 2 . ~ 9  5.00 
. n q i  11.9~ 5.no 
. o o 2  12.32 5.0c 
.097 I ? . ? !  2.00 
.097 17.71 5.01) 
.o91  17.09 5.no  
. o w  11.71 5.00 












15 .90  
1R.25 
20.08 









1 . 4 0  
1.39 
1.40 








. 8  554 
1.1937 
1 . 3 2 6 4  
1.4397 
1.b519 
1 . R P 4 8  
2.1163 
2.7866 



















. 4 4 0 9  
,5269 
-7344 .OOZb 
- 5 2 9 0  .0067 
- 3 3 3 9  - 0 1 3 6  
,2231 .0138 
-1596 .DO67 








-.78bb - . O O l b  







- . O Z b 9  
-.0251 
-.0257 




- . 0 2 3 1  
-.0277 
- . 0 2 5 9  
-.0193 
L O N G l T U n I N I L  S T A B I L I T Y  A X I S  4 N O  L 4 T E R A L  R O O Y  A X I S  O A T A  

















* * * *  
(1.11 
I* .*  
* * * I  
* I * *  
***I 
**.I 
* * * *  
* * * *  
* I * *  
I * * *  
* * * *  
1111 .*** 
* * * *  




e 9 2 6 4  





1 . P 6 4 1  
2.0897 
2.7POZ 
2 . 4 6 0 9  
2.4315 
2 . 4 4 6 9  








. 2192  
. 2 3 3 2  
.2534 
. 3 0 4 4  
.353b 
.4287 










- . 1462  
-.3110 
- . 4 2 2 b  







. 0 0 0 4  






. oon9  
. 0031  
.0051 
. 0 0 2 4  
.0093 
- . 0 0 3 +  








. 0 0 1 4  
-.0003 
-0017 
. 0 0 2 2  






L n N G I T U O l N O L  S 
A L P H A t l l f G  J 
- 4 . 9 4  * * * *  
- 2 . 8 R  * * * *  
-1.03 * * * *  
.01 * * * *  
1.05 * * * *  
7.30 * * * *  
1 . O R  * * * *  
L R I L l T Y  A X I S  AND L A T E R A L  B O O )  A X I S  O A T A  
C L  c o  C DM C Q M  C Y M  
.lo25 .1687 .b201 - . 0 1 2 4  -.0170 
.3095 .I751 .4071 -.003b -.GI73 
,6135 .1590 . 2 2 3 4  .0113 -.@209 
e 9 0 3 0  . I 7 1 1  -151b .01VI -.0188 
e9947 .I737 .05l lb .0155 -.0173 
. 2095  .io14 - . 0 9 3 5  . o l e 3  -.0193 
-3146 - 1 9 7 4  -.0264 .0215 -.0175 
7.97 e * * *  1.3952 -7099 -.I384 . 0 2 1 4  -.0173 
0.03 ***I 1.6676 . 2 4 4 3  -.2581 .0281 -.0127 
7.95 * * * *  1.6457 .2592 -.3796 .0333 -.0128 
9.95 * * * *  2 . 0 6 7 2  . 2 9 1 4  -.5033 . 0 3 0 8  - . 0 1 4 2  
11.9h * * * *  2.7124 .3150 -.6312 .0371 -.0136 
1 4 . 0 P  * * * *  2 . 4 4 2 8  .3440 -.7596 .0312 -.0162 
15.96 * * * *  2.4825 . G I 8 3  - . 6 9 1 4  . 0 2 5 2  -.0195 
17.99 I * * *  2 . 4 4 4 5  . 4 7 4 2  -.I3796 .0305 -.0179 
1 9 . 9 0  * * * *  7.4345 . 5 3 8 2  -.E969 .0407 -.0095 
L n N G I T U D I N A L  5 1 4 R I L I T Y  A 
I L P Y A p P E G  J C L  
-4.94 * * * *  -.0717 
-7.00 *I** . 3 R 8 1  
- . 9 9  I * * *  .7674 
- 1 0  * * * *  .9101 
1.01 I * * *  
7.OP * * * *  
7.R9 1111 
1.00 * * * *  
b.11 e * * *  
P.Oh 8 * * *  
11.97 * * I *  
1 4 . 1 ?  * * * *  
1 5 . 9 9  11.1 
I P . 1 1  10.1  
70.05 * e * *  
10.10 b o * *  
~ 1647 
1.0096 1979 
1 . 2 9 8 9  .7178 
1 . 2 7 1 ~  .i7e2 
1 . 4 1 2 7  .2109 
1.6799 . 2 3 2 0  
1.8527 . 2 4 1 8  





7.377) . 5 6 0 9  
I S  A N D  L A T E R A L  BnoY A X I S  D A T A  
cn C P U  C Q *  C Y M  
1679 . b 4 4 2  .0118 .GI61 
1845 .3935 ,0076 .OlbZ 
lb35 .I871 - . 0 0 5 4  .0157 
.1100 -.0128 
.0403 -.0037 
-.oia2 - . o o o a  
-.370~ -.015n 
- . 0 4 2 9  - . 0 0 8 6  
-.I725 -.0120 
- . 4 2 3 3  -.0207 
-.5163 -.0197 
-.b511 -.0224 
-.7503 - .0310 
-.e198 - . 0 3 5 4  
-.9137 -.0415 
- . t l 6 8 b  -.0302 












. 0 0 3 0  




. l o 8 1  
-1072 
. I O 4  3 
.0942 
. l o 2 2  
-1073 
-0953 
. O R 9 8  
.0929 




C S F  
. 0 0 3 8  





. 0 0 4 2  








. 0 3 Z 9  
C S F  
.I454 
-1413 






. 1 1 2 4  
.1195 
.1142 
. I 2 3 2  
. 1 2 6 b  
. I 4 2 4  
-1369 
. I 3 9 1  
CSF 
-.IC36 
- . 1 2 1 3  







- . 0 9 3 0  -. 104 b 
-.O924 
-, 102 3 
- .OHbZ 













6 . 3 0  -621 
7.63 .b25 
6-25 .629 
>.bo . h 3 4  
4.69 .h38 
T E S T  NUPBFQ 2 R 4  
L I D  t116 
. I 4  .585 




b.36 . 598  








4.90 . 6 3 2  
4 . 2 8  .537 
i t s 1  N U M B E R  2a4 
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TABLE I . MODEL GEOMETRIC CHARACTERISTICS 
Fuselage: 
Body station of fuselage nose. in . . . . . . . . . . . . . . . . . . . . . . .  -2.715 
Length, ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.9‘3 
hZaximuin dianieter. in . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.8 
:Irca (ti.apezoida1 reference). ft . . . . . . . . . . . . . . . . . . . . . . .  11 . 21 
Area (wct ted), ft2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.31 
Spt11. f t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.50 
Q u r t  cr-ctiorcl sweep. (leg . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 
/Ispect. ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Taper ratio (trapezoidal refcx-cricc) . . . . . . . . . . . . . . . . . . . . . .  0.4 12 
Reference geometric chord. in . . . . . . . . . . . . . . . . . . . . . . . . .  
Dihedral. ckg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Root incidence. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1 
Body station of wing Icading edge at  root. ft 
Body station of rrioriieiit reference center. ft . . . . . . . . . . . . . . . . . . .  6.54 
Ctiord . i i i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.14 
( ! / r ) l ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.144 
Iwist. (leg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5 
(‘tiord. i i i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.4 
(!/c)lll;Lx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.12 
I wist. clcg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 
Ctiorcl> iri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.41 
(!/r)lll:Lx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.107 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0.7 Twist. dcg 
r ~ r ( > n .  rt. ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.5 
spill . ft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.14  
Quarter-chord swec‘p. dcg . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 
l)ihcdi.al . (leg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
MC;LI~ gcotuct ric chorcl. in . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13ocly statioii of tail Icadirig d g e  a t  root. ft 
2 
13.44 
. . . . . . . . . . . . . . . . . . .  5.01 
Sidc-of-l)ody airfoil ( q  = 0.108): 
. .  
‘I’railiiig-cdgv t)rc . .tk airfoil ( t i  = O.434): 
. .  
Tip airfoil (‘1 = 1.0): 
Ilorizorit al t a i l : “  
Aspect ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :%.78 
l’;ipcr rat i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.36 
14.0 
14 . . . . . . . . . . . . . . . . . . .  
I{ oo t a i r  foi 1 : 
Ctiord> iii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.2 
(!/r)lll., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.095 
(‘tiorcl% i i i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.0 
( f  / ( a )  11,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0x5 
Tip airfoil (sgiiiiiir~tric): 
TABLE I . Concluded 
Vertical tail: 
Area. ft2 2.82 
Height. in 19.05 
Leading-edge sweep. deg . . . . . . . . . . . . . . . . . . . . . . . . . .  15.75 
Body station of tail leading edge at  root. ft . . . . . . . . . . . . . . . . . . .  9.43 
Root airfoil: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chord. in 23.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(t/C)max 0.12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tip airfoil: 
Chord. in 19.21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( t / C ) m w  0.12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pylon:a 
Area (trapezoidal reference), ft2 . . . . . . . . . . . . . . . . . . . . . . . .  3.8 
Span. ft 2.89 
Aspect ratio 2.2 
Quarter-chord sweep. deg . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.0 
Dihedral. deg 16.1 
Taper ratio 0.63 
Body station of pylon leading edge at root. ft . . . . . . . . . . . . . . . . . .  9.88 
Root airfoil: 
Chord, in 19.6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (t/c)max 0.12 
Side-of-nacelle airfoil: 
Chord. in 12.4 
(t/C)max . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ii.i'i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Propellers: 
Single rotation: 
Tip diameter. in 16.9 
Maxinium nacelle diameter, in . . . . . . . . . . . . . . . . . . . . . . . .  6.0 
Body station at propeller disk, f t  . . . . . . . . . . . . . . . . . . . . . . .  9.2 
Tip diameter, in 16.1 
Spacing between blade disks, in . . . . . . . . . . . . . . . . . . . . . . . .  2.3 
Maximum nacelle diameter, in . . . . . . . . . . . . . . . . . . . . . . . .  6.0 
12.4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Counter rotation: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Body station at  forward propeller disk . ft . . . . . . . . . . . . . . . . . . . .  
aDihedral not included in span and area dimensions . 
25 








Ace u rac y 
f 15 
f 2 . 5  
f125 
f49 .5  
f 5 0  
f5 
26 
(a) Plan view and side view 
Figure 1. Geometric characteristics of model with aft-fuselage-mounted turboprops installed. All dimensions 
are given in inches. 
27 
Counter- ro tat ion Dusher DroDellers 
\ \ It""// I I  
\ 
Sing le  - ro tat ion t rac to r  propel lers  
(1)) Isoniet ric sketch of propeller installatioils. 




Fuselage reference plane 
Moment reference center 
Figure 2. Sketch of modified aft end indicating geometric characteristics of single-rotation tractor and counter- 
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a, 5 a 0 
Run J T x 2  
C 
0 280 P r o p e l l e r s  o f f  
339 1 .41  0.09 
0 338 1.01 . 3 3  
m C 
0 .05 . l  0 .15 .20 .25 .30 .35 .40 .45 .50 .55 .60 .65 .70 
h / b  
(a) Single-rotation tractor configuration. 






T X 2  
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P r o p e l l e r s  o f f  
1 .30  0.21 













-8 -4  0 4 8 12 16 20 24 
a ,  deg 
(a) Power off (propellers off). 
Figure 13. Effect of sideslip on lateral-directional aerodynamic characteristics 
45 
Run 6, deg 
0 305 -5 
0 299 0 
302 5 0 
46 
a ,  deg  
(b) Siiiglc-rotatioil tractor coritigiirat ion. J = 1.4 1 
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a, deg 
ingle-rotation tractor configuration. J = 1.01. 
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-a -4 o 4 a 12 16 20 24 
01, deg 
( e )  Counter-rotation pusher configuration. J = 0.92 
Figure 13. Concluded. 
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- F r o p e l l e r s  o f f  
--- 1.41 0.09 





J Tc x 2 
P r o p e l l e r s  o f f  
--- 1.30 0.21 






(b) Counter-rotation pusher configuration. 
Figure 14. Concluded. 
5 1  
Run 6r, deg 
0 374  0 
0 2 7 9  - 10 
2 7 8  - 2 0  




Run 6,’ deg 
0 299  0 
0 332 10 
0 329 20 



















-8 -4 0 4 8 12 16 20 24 
a’ deg 
(b) Single-rotation tractor configuration. J = 1.41. 
Figure 15. Continued. 
0 295 0 
0 331 10 
0 328 20 


























Bun 6,, dee 
1 9 2  0 
231 - 10 
2 34 -20 
237 - 30 
-8 -4  0 4 8 12 16 20 24 
a, de& 
(d) Counter-rotation pusher configuration. J = 1.30. 
Figure 15. Contiriued. 
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n C 
Run 6,, deg  
0 191 0 
0 23G - 10 
0 233 -20 
A 236 - 30 
-8 -4 0 4 8 12 16 20 24 
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0 374 P r o p e l l e r s  o f f  
299 Symmetr ic  
342  Righ t  engine  o u t  
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Run Power Ar, deg 
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0 34 1 Q h t  engine  o u t  0 
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a, deg 
(b) Single-rotation tractor configuration. J = 1.01 










374 P r o p e l l e r s  o f f  0 
192 Symmetr ic  
X igh t  e n g i n e  o u t  0 245 
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a, deg  
Run Power A r ,  deg  
0 
0 
0 374 P r o p e l l e r s  o f f  
191 Symmetric 
0 247 Zigh t  e n g i n e  o u t  0 
A 250 7 x i g h t  e n g i n e  o u t  30 
n C 
a, deg 
(d)  Counter-rotation pusher configuration. J = 0.92. 
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